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This is an informal publication reporting work conducted 
by the Chickpea Breeding Subprogram in 1980-81. It is 
intended mainly for our own use and for the use of 
cooperators associated closely with the program,who have 
grown and are familiar with the materials described. For 
this reason we document all we have done in some detail. We 
list the crosses made and give the parentage of the 
segregating populations and more advanced materials we have 
grown. The report is large but we have omitted some tables 
by referring to previous reports of work, for example, 
R,O.W. 1979-80. 
The data obtained from some of the trials is extremely 
variable and should be viewed with caution. Also 
statistical analysis is superficial and much remains still 
to be done, especially in summarising across seasons to 
measure progress. Some of the work will be contributed to 
scientific journals but much will not be reported elsewhere 
and so is reported here. 
International nurseries and trials are mentioned only, 
but they form a major part of our operation and are 
described fully in a separate report (Progress Report No. 
11) in preparation. A list of the seed materials 
distributed also forms the subject of a separate report 
(Progress Report No. 9). 
Senior staff remained for the most part unchanged 
although Dr. Onkar Singh rejoined in August 1980 following 
completion of his Ph.D. Dr. H. D. Upadhyaya joined as 
Research Fellow in November 1980 and Dr. K.S. Prakash in 
March 1981. This season we commenced testing work at th4e 
College of Agriculture Farm, Gwalior under the supervision 
of Mr. M. D. Gupta, Senior Research Technician of ICRISAT. 
A staff list is given on Page i and a list of the projects 
on Page ii, with the names of the scientists responsible. 
We acknowledge the participation of all those who 
cooperated in the assembly of the data and hope that some 
of the materials generated and described herein will prove 
to be of value to those who use them. 
This is not an official publication and its content 
should not be quoted. 
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The  r e p o r t  o e s c r l b e s  work  C : r r l e o  o u t  i n  1 5 8 0 - 8 1 .  
T h e  p r o j e c t s  h a v e  b e e n  r e s t r u c t u r e a  s l n c e  1 9 7 9 - 8 0  o u t  
t h e  c o n t e n t  r e r ~ a i n s  t h e  s a n e .  B r e e d l n g  f o r  e a r l y  p l a n t i n g  
r n  p e n i n s u l a r  I n d i a  a n d  f o r  d i s e a s e  a n d  l n s e c t  r e s l s t a n c e  
h a v e  b e e n  r e m o v e d  f r o -  t h e  o t h e r  p r o l e c t s  a n d  a l l o t t e d  
s e p a r a t e  p r o l e c t  n u m b e r s ,  CP-brd-13 ,  C P - b r d / p a t h - 1 6  a n d  
C P - b r d / e n t - 1 7  r e s p r c t i v e i y .  A f o u r t h  new p r o j e c t  h a s  b e e n  
c r e a t e d  ( C P - b r a - 1 4 )  t o  c o v e r  a s t u d y  of a e s i - k a b u l i  
l n t r o ~ r e s s i o n .  
P r o l e c t  c P - b r a - 1 ,  t h e  a e v e l o p n e n t  of  u e s l  c u l t ~ v a r s ,  
fror.1 w h l c h  n o s t  cf t h e  e n t r l e s  l n  l n t e r n a t l o n a l  n u r s e r i e s  
a n d  t r l a l s  a n d  o u r  c o n t r l b u t l o n s  t o  c o o r d l n a t e d  t r r a l s  
a r i s e ,  c o n t ~ n u e s  t o  h a v e  m o s t  e m p h a s l s .  However ,  b r e e d l n g  
f o r  d l s e a s e  a n a  l n s e c t  r e s l s t a n c e  h a v e  e x p h n d e a .  C n t r l e s  
f r o n  C P - b r d / p e  t n - 1 6  a r c  now b e i n s  contributed t o  
l n t e r n s t l o n e l  n u r s e r i e s  s n d  c o o r d l n a t e d  c r l a l s  a n d  s o o n  some 
v l l l  d e r l v e  a l s o   fro^ C P - b r c / e n t - 1 7 .  
P r o j e c t  CP-Srci-2, t t . e  d e v e l o p m e n t  o f  k a b u l i  c u l t i v a r s ,  
c o n t i n u e s  a t  H l s s a r  a n d  n a s  c o n t r i b u t e d  t h r e e  e n t r i e s  f o r  
c o o r d i n a t e d  t r  l a i s  t h r s  s e a s o n .  
i n  P r o j e c t s  C P - t r u - l  a n a  - 2  b u i k  m e t h o d s  of  b r e e c r n g  
a r e  eap1oyc .d  a n a  *lt a r c  ~ n  t:rr p r o c e s s  of r , o n l t o r l n g  t n e l r  
e f  i e c t  l v e n e s s .  
P r o j e c t  C P - b r a - 7 ,  b r e c d i n c  f o r  t a i l ,  a o u b l c - p o d a e d  a n d  
n u l t l s e e d e d  t y p e s ,  1s a l s o  r e c e l v l n q  g r e a t e r  e m p h a s l s .  
C P - b r a - 5  1s c o n c e r n e d  w r ~ r ,  t r c c u l n g  f o r  l a t e  p l a n t l n g  I n  
n o r t h  I n d l a .  I n  C P - ~ r c i - 6  i c e  ~ r c  m o n l t o r l n g  t i r e  s e e o  p r o t e l n  
c o n t e n t s  o f  a d v a n c e a  : r e e a l n c  l l n r s ,  e r a n ~ l n l n g  t h e  
I n h e r i t E n c e  of s e e o  p r o t c l r ~  i n 0  h a v r  l n l t l a t e o  a t r e e u ~ n g  
p r o g r a F  t o  l r , p r o v e  serc pr o:cin c o n t c n t .  CP-Srd-8 ,  -9  anr :  
t h t  new -14 a r e  basic s t u a l e s  of Sreeu,ng n e t h o d o l o y y  a n o  
C P - b r a - 1 2 ,  t h e  l n i , ~ r l : ~ n c e  o i  v s r  l o u s  c h a r a c t e r l s t l c s  o f  
v a l u e  I n  p l a n t  l r q r o v e n e n t .  
T h e  extension o f  t h e  materials a n o  l d e a s  g e n e r a t e d  I n  
t h e s e  p r o l e c t s  a r e  t n e  s u b j e c t s  o f  P r o j e c t  CP-Lrd-11 ,  
international c o o p e r z t l o n ,  w h l c h  ~ n c l u a e ~  w o r h s h o p s  a n d  
c o n f e r e n c e s ,  v l s i t s  b e t w e e n  ICRIShT a n o  o i h e r  c e n t e r s ,  a n d  
t r a l n l n g .  
The  m a l n  f e a t u r e s  o f  t h e  c l i m a t e s  a t  I l y d e r a b a d  a n d  
H i s s a r  a r e  i l l u s t r a t e 0  l n  F i g u r e  1. The s e a s o n  w a s  n o t  
f a v o u r a b l e  f o r  chickpea. I n  s o u t h  a n a  c e n t r a l  I n d i a  t h e  
r a i n s  c e a s e d  i n  a i d - S e p t e m b e r ,  s o  t h a t  s o i l  m o i s t u r e  whs 
d e p l e t e d  e a r l y ,  a n d  t h e  y l e l d s  of a l l  b u t  t h e  s h o r t e s t  
d u r a t i o n  materials w e r e  r e d u c e d  a t  H y d e r a b a d .  F u s a r l u n  w i l t  
a n d  s a l i n i t y  a l s o  c a u s e d  c o n s i d e r a b l e  p l a n t  n o r t a l i t y .  I n  
n o r t h  I n d i a  r a t n f a i l  was  h e a v i e r  than n o r m a l  2 u r i n g  t h e  
c r o p p i n g  s e a s o n  a n d  a t  t i l s s a r ,  B o t r y t l s  g r a y  mold a n d  
h s c o c h y  t a  b l  l g h t  c a u s e d  c o n c l d e r  k b l e  d a a a g e  t o  t h e  c h l  c k p e a  
c r o p ,  r e d u c i n g  y i e l d s  a n 0  invalidating d a t a  f r o m  many o f  t h e  
t r i a l s .  I n  p a r t i c u l a r ,  n o  d a t a  a r e  r e p o r t e d  f r o m  t h e  ~ 1 / F 2  
a n d  F 2  d i a l l e l  a n d  l i n e  x t e s t e r  s e t s  a n d  o t h e r  F2  a n d  F'3 
t r i a l s  a t  ~ i s s a r  b u t  t h e  e n t r i e s  a n d  t h e i r  p a r e n t a g e  a r e  
l i s t e d  I n  a n  z p p e r 1 2 i x  t o  P r o l e c t  CP-brd-1 a s  t h o s e  w i t h  
s u f f l c ~ e n t  s e e a  w e r e  a d v a n c e d  f o r  f d r t h e r  t e s t i n g  a n d  
s e i c c t l o n  i n  t ~ ~ i -  f c ? l o w ; n 5  S e a s o : .  
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Figure 1 .  Graphic representat ion o f  weather data a t  HAU f a n ,  Hissar and ICRISAT tenter ,  Patancheru 
during chickpea growing season, 1980/81. 
CP-brd - 1 : Development of desi cult ivars and superior breeding 1 ines . 
I ,  Three hundred and ninety four desi entries were included in the crossing 
block and we used 146 to make 298 crosses. 
2.  F1(85) and Fz(231) generations showed good agreement in replicated tests. 
Variation was predominantly additive but there were non additive effects 
in some sets for some characters. 
3. A further 46 F2s and 12 ,F3s were included in multilocational trials 
conducted as part of AICPIP. 
4. We included 133 F3s in replicated tests at Hyderabad, Hissar and Gwalior. 
None were superior to the checks but we selected 70 high, intermediate 
and poor yielders at each location to sow as Fq bulks for single plant 
selection in 1980-81. 
5. From the F3 trials in 1979-80 we selected and grew 80 and 110 F4 bulks at 
Hyderabad and Hissar , respectively. At Hyderabad , there was little 
correlation with performance in 1979-80, but we selected over 3000 single 
plants for progeny rows in 1981-82. At Hissar 963 plants surviving 
Botrytis damage were selected for advancine. 
6 .  We grew over six thousand rows of nearly four thousand progenies at 
Hyderabad and Hissar and selected 120 rows for international nurseries 
and preliminary trials and 2398 single plants for further progeny tests 
7 .  In preliminary yield trials a few entries gave higher yields than the 
checks and will be included in international nurseries in 1981-82. 
Development of kabuli cultivars and superior breeding lines. 
8. We included 82 kabuli genotypes in the crossing block and made 96 crosses 
involving 29 different parents. 
9. In a line x tester set of 39 Fls GCA estimates were much higher than 
those of SCA. 
10. We tested 124 F2s and 34 F3s in replicated trials and the best have been 
selected for F3 trials or F4 bulks in 1981-82. 
11. A further 2400 F2 and more advanced populations and progenies were also 
grown and 262 were bulked and 653 single plants selected for further 
testing. 
12. One hundred and seventy five Fg and more advanced lines were evaluated 
in replicated trials. In all the trials there were entries with signi- 
ficantly higher yields than the check (L-550) and several have been 
selected for trials in 1981-82, including two for coordinated trials. 
CP-brd-5: Breeding for adaptation to late sowing. 
13. All the trials at Hissar were badly affected by disease, especially 
&tpyt{e, and yields were low and extremely variable. 
14. There was good agreement between F1 and F2 performance in a late 
sown replicated trial of 21 crosses. We selected 733 single plants 
in unreplicated plots of the same crosses. 
15. We grew 12 contrasting genotypes, and 45 desi and 20 kabuli geno- 
types in replicated trials under normal and late sown conditions. 
The results were highly variable and the tests will be replicated 
in 1981-82. 
16. We also evaluated 500 germplasm accessions in normal and late- 
sown and high fertility conditions and a few, which survived 
Botrytie will be tested further next season. 
CP- brd-6: Development of high protein breeding lines. 
17. We continued tomonitor the seed protein contents of crossing 
block and international and coordinated trial entries. 
18. T-1-A maintained its high protein percentage. 
19. Seed inoculation withRhizobim did not improve the seed protein 
content of the produce. 
20. There were wide ranges in seed protein percentage among most 
sets and many entries were significantly better than the checks 
21. F3 progenies of crosses of T-1-A showed seed protein percentages 
slmllar to T-1-A. 
CP-brd-7: Breeding for new plant types, 
a. Tall types 
22. We crossed 5 tall and 8 conventional type genotypes in a line x tester 
set and made a diallel cross of 3 short and 3 long duration tall lines 
from earlier crosses. 
23. In an 8x6 line x tester F1 trial variation was predominantly additive 
for all characters measured. 
24 .  We selected 399 single plants in 78 F2 bulks grown at Hyderabad. 
25. At Hyderabad, 4 7  F3 bulks were grown and 133 single plants selected 
and at Hissar we selected 4 6 7  single plants in F3 bulks (52) and 
progeny rows ( 4 5 ) .  
2 6 .  We grew 661 F4 t o  F progenies  a t  Hyderabad and 1415 a t  H i s s a r  and 
s e l e c t e d  311 and 378 s i n g l e  p l a n t s  r e s p e c t i v e l y  and 25 rows a t  
H i s s a r .  
I n  c o l l a b o r a t i o n  wi th  t h e  p h y s i o l o g i s t ,  promising t a l l  types  from 
e a r l i e r  c r o s s e s  were compared with convent iona l  p l a n t  types  i n  
r e p l i c a t e d  t r i a l s  a t  Hyderabad and H i s s a r  a t  a  range of p l a n t  
p o p u l a t i o n s  and i r r i g a t i o n  t r e a t m e n t s .  A t  Hyderabad Annigeri 
gave s i g n i f i c a n t l y  h i g h e r  y i e l d s  than  t h e  b e s t  t a l l  type and 
s e e d  y i e l d s  were improved by i r r i g a t i o n ,  t o  which t a l l  types  
responded b e s t .  A t  H i s s a r  t h e  d a t a  were v e r y  v a r i a b l e .  In no 
c a s e ,  was t h e r e  a  s i g n i f i c a n t  i n t e r a c t i o n  between p l a n t  type 
and p l a n t  p o p u l a t i o n .  
b .  3lul t i  seeded and double  podded t y p e s .  
28. We made a d i a l l e l  c r o s s  o f  f i v e  mult iseeded l i n e s  and a l s o  c rossed  
them wi th  s i x  double-podded genotypes.  
79. The Fls  o f  an 8x4 double podded l i n e  x mult iseeded t e s t e r  s e t  were 
e v a l u a t e d  a t  H i s s a r .  GCA v a r i a n c e s  were g e n e r a l l y  h igher  than 
t h o s e  due t o  SCA, 
SO. We sowed 24 F2s o f  an e a r l i e r  bx4 l i n e  x t e s t e r  s e t  of  double 
podded and m u l t i  seeded t y p e s ,  hut  seeds /poJ  were not hi dl. 
31. E igh ty  one F3 p r o g e n i e s  with h i g h e r  numbers o f  seeds  p e r  nod were 
h a r v e s t e d  from over  500 progenies  sown a t  Iiyderabad and ! I l s s a r .  
CP-brd-8: Eva lua t ion  o f  r e c u r r e n t  s e l e c t i o n  a s  a b reed ing  mcthod. 
32.  We t e s t e d  F p rogenies  of t h e  f i r s t  s e l e c t i v e  mati2g s e r i e s  a t  5 Hyderabad bu t  most were k i l l e d  by w i l t  so we w i l l  t e s t  5urv iv ing  
l i n e s  i n  1981-82, 
CP- hrd-9 : Comparison of  b reed ing  methods. 
33. 'The F4 g e n e r a t i o n s  of s i x  c r o s s e s  t o  compare t h e  p e d i g r e e ,  bulk 
and s l n g l e  pod d e s c e n t  methods o f  b reed ing  were advanced a t  
I-lyderabad. 
3 4 .  The F1 and F2 g e n e r a t i o n s  o f  a  s tudy  o f  t h e  v a r i a t i o n  genera ted  by 
s i n g l e  and m u l t i p l e  c r o s s e s  were advanced i n  Kashmir o f f - s e a s o n  and 
a t  Iiyderabad i n  t h e  main season .  
CP-brd-11: I n t e r n a t i o n a l  c o o p e r a t i o n .  
35. We d i s t r i b u t e d  99 s e t s  of seven d i f f e r e n t  t r i a l s  t o  41  coopera tors  
i n  17 c o u n t r i e s .  
36. We a l s o  suppl ied  1761 seed  samples i n  response t o  s p e c i f i c  
r e q u e s t s .  
3 7 .  New d e s i  and k a b u l i  e n t r i e s  were con t r ibu ted  t o  coord ina ted  t r i a l s  and 
o t h e r s  were cont inued.  ICCC-4 and -13 were i n  t h e  GCVT f o r  t h e  
t h i r d  year .  
38. Thi r teen  breeders  from t h e  Indian n a t i o n a l  program v i s i t e d  
Hyderabad o r  H i s s a r  and s e l e c t e d  breeding m a t e r i a l s  f o r  t h e i r  
c e n t e r s .  
39. V i s i t s  by Chickpea Breeding Subprogram s t a f f  t o  o t h e r  c e n t e r s  
increased  considerably both i n  India  and elsewhere. 
Breeding chickpea f o r  e a r l y  sowing. 
40. We made 20 c rosses  among genotypes which have performed well under 
e a r l y  sown c o n d i t i o n s .  
41. Forty seven e n t r i e s  with good performance when sown e a r l y  were 
eva lua ted  i n  e a r l y  and normal sown s i t u a t i o n s  a t  Hyderabad. 
The normal sowing produced t h e  b e s t  y i e l d  but  had t o  be i r r i g a t e d  
f o r  emergence while t h e  e a r l y  sowing was not  i r r i g a t e d .  There 
were s i g n i f i c a n t  d i f f e r e n c e s  among e n t r i e s  and some sown e a r l y  
were not  s i g n i f i c a n t l y  poorer  than t h e  h i g h e s t  y i e l d i n g  e n t r y  
sown a t  t h e  normal t ime.  
42. We a l s o  t e s t e d  248 germplasm access ions  i n  e a r l y  sown condi t ions  
i n  r e p l i c a t e d  t r i a l s  and s e l e c t e d  t h e  b e s t  e n t r i e s  f o r  f u r t h e r  
t e s t i n g  i n  1981-32. 
CP-brd-14: S tud ies  o f  d e s i - k a b u l i  i n t r o g r e s s i o n .  
4 3 .  The Fls o f  a  6x6 d i a l l e l  of  t h r e e  d e s i  and t h r e e  k a b u l i  types  were 
grown o f f  season i n  Kashmir. 
44. The F2s were eva lua ted  i n  a  t r i a l  a t  Hyderabad. The d a t a  were 
v a r i a b l e  but  t h e i r  var iances  tended t o  be a s s o c i a t e d  more wi th  
p a r e n t a l  divergence than with sub group type .  The propor t ions  
o f  t h e  d i f f e r e n t  seed types i n  DxK F2s was in f luenced  by 
paren tage ,  
CP-brd-path-16: Breeding f o r  d i s e a s e  r e s i s t a n c e .  
45. We made 20 c r o s s e s  involv ing  w i l t  r e s i s t a n t  p a r e n t s .  
46. Eight  F2 popula t ions  were screened i n  t h e  w i l t  s i c k  p l o t  a t  Hyderabad 
and we s e l e c t e d  85 r e s i s t a m  p l a n t s  o f  good appearance.  We a l s o  
s e l e c t e d  199 p l a n t s  among 39 F2s and 34 F3s grown i n  t h e  w i l t  s i c k  
p l o t  a t  H i s s a r .  
47. We a l s o  grew 5546 F3 t o  F5 and backcross  progenies  and bu lks  a t  
Hyderabad and s e l e c t e d  n e a r l y  2000 s i n g l e  p l a n t s  and 479 l i n e s .  
48.  A t  H i s s a r  we sowed 574 Fq and more advanced progenies  and s e l e c t e d  
30 p l a n t s  and 5  rows. I n  a d d i t i o n ,  1315 progenies  from t h e  d e s i  
and k a b u l i  p r o j e c t s  were sc reened  and 185 p l a n t s  and 20 l i n e s  were 
s e l e c t e d .  
49. Around 200 r e s i s t a n t  b reed ing  l i n e s  were eva lua ted  i n  r e p l i c a t e d  
t r i a l s  a t  Hyderabad and H i s s a r  and t h e  b e s t  w i l l  be advanced t o  
i n t e r n a t i o n a l  n u r s e r i e s  and o t h e r  t r i a l s  i n  1981-82. 
50. We made 8 c r o s s e s  t o  t r a n s f e r  s t u n t  r e s i s t a n c e  t o  d e s i  and k a b u l i  
c u l t i v a r s .  
51. L-550, Pant G-114 and were c r o s s e d  on t o  31 d e s i  genotypes r e s i s t a n t  
t o  Ascochyta b l i g h t  a t  ICARDA i n  1979-80. We a l s o  made 39 c r o s s e s  
of r e s i s t a n t  k a b u l i  and i n t e r m e d i a t e  seed  types .  
52. We advanced F2s o f  c r o s s e s  t o  combine s t u n t  with w i l t  (10) and 
Ascochy t a  ( 4 )  r e s i s t a n c e .  
CP-brd-17: Breeding f o r  reduced s u s c e p t i b i l i t y  t o  HeZiothiv . 
53.  D i a l l e l s  were made among d e s i  (bxb) and k a b u l i , ( 4 x 4 )  r e s i s t a n t  
genotypes and 18 c r o s s e s  between adapted and low borer  l i n e s .  
'4. Twenty one F ls  were advanced i n  Kashmir and s i n g l e  p l a n t s  were 
s e l e c t e d  i n  F2 p o p u l a t i o n s  o f  t h e s e  and 2 1  c r o s s e s  made i n  
1978-79 under unsprayed c o n d i t i o n s  a t  Ilyderabad. 
55. We a l s o  grew 121 F3 progenies  o f  e a r l i e r  c r o s s e s  i n  unspraycd 
c o n d i t i o n s  a t  Hyderabad and s e l e c t e d  r e s i s t a n t  p l a n t s .  Ihe 
c o r r e l a t i o n  between t h e  b o r e r  damages o f  F 2 , s i n g l e  p l a n t s  and 
t h e i r  F3 progenies  was low (0 .26 )  but p o s i t l v e  and s i g n i  f i c a n t l y  
g r e a t e r  than  zero .  
56. In t r i a l s  o f  s h o r t  and medium d u r a t i o n  r e s i s t a n t  and breeders  
l i n e s  a t  Hyderabad, seed y i e l d s  were l e s s  i n  p r o t e c t e d  than i n  
unpro tec ted  c o n d i t i o n s .  There were s i g n i f i c a n t  i n t e r a c t i o n s  
between e n t r i e s  and i n s e c t i c i d e  p r o t e c t i o n  f o r  seed  y i e l d  which 
may have been p a r t l y  due t o  d i f f e r e n t i a l  responses t o  i n s e c t i -  
c i d e .  
PROJECT 1 : DEVELOPMENT OF DESI CULTIVARS AND SUPERIOR 
BREEDING LINES 
OBJECTIVES : a ,  To breed high y i e ld ing  and d isease  r e s i s t a n t  
d e s i  c u l t i v a r s  wi th  s t a b i l i t y  of performance 
and consumer acceptance, 
b .  To con t r ibu te  advanced breedin l i n e s  and 
segregating ma te r i a l  t o  d e s i  c  ickpea 
growing coun t r i e s .  
h 
INTRODUCTION 
The development of sho r t  dura t ion  d e s i  genotypes s u i t e d  t o  
condi t ions  represented b y  south India proceeds a t  Hyderabad 
and of long dura t ion  d e s i  types f o r  s i t u a t i o n s  s i m i l a r  t o  
nor th  India  a t  Hissar  . 
Formerly, t he  p ro j ec t  has encompassed four main s t r a t e -  
g i e s :  breeding f o r  y i e l d ,  f o r  d isease  r e s i s t a n c e ,  f o r  reduced 
s u s c e p t i b i l i t y  t o  Re?isthis and f o r  e a r l y  sowing. P ro jec t  1 
now covers only breeding f o r  y i e l d ,  the o the r s  havin been f included i n  separa te  p r o j e c t s .  Breeding fo r  e a r l y  p  an t ing  
i s  now Projec t  13;  f o r  d i sease  r e s i s t a n c e ,  P ro j ec t  1 6 ;  and, 
reduced s u s c e p t i b i l i t y  t o  H e 7 ; c c k ; s ,  Projec t  17. 
P r io r  t o  1978179, conventional  pedigree methods were used 
almost exc lus ive ly  but t he  low h e r i t a b i l i t i e s  and high magnitudes 
of genotype x  environment i n t e r a c t i o n s  recorded i n  the  case of 
seed y i e ld  suggested t h a t  such methods would be i n e f f e c t i v e  i n  
s e l ec t ing  f o r  improvement i n  t h i s  c h a r a c t e r i s t i c .  
I n  1978179, t h e r e f o r e ,  r e p l i c a t e d  y i e ld  t r i a l s  of F2 and 
F3 populations a t  more than one loca t ion  were i n i t i a t e d  t o  . 
enable the  i d e n t i f i c a t i o n  of widely and s p e c i f i c a l l y  adapted 
crosses  and t o  make a v a i l a b l e  segregat ing  ma te r i a l s  f o r  s e l ec -  
t i o n  a t  indiv idual  l o c a t i o n s .  The success of t h i s  s t r a t e g y  i s  
too e a r l y  t o  a s s e s s .  F2 t r i a l s  a r e  now i n  the  t h i r d  and the 
F3s i n  the  second year and the  f i r s t  s e l e c t i o n s  have j u s t  been 
made i n  se l ec t ed  Fq bulks .  However, while  i n  t he  F2 t r i a l s  
severa l  e n t r i e s  have been supe r io r  t o  t he  checks a t  i nd iv idua l  
and across l oca t ions ,  i n  Fg t r i a l s  most bulks have been i n f e r i o r  
which may be due t o  h e t e r o s i s  al though many of t h e  c ros ses  have 
involved parents  of too long dura t ion  fo r  peninsular  I n d i a ,  
Each yea r ,  advanced l i n e s  emerging from c rosses  made 
e a r l i e r  and advanced through pedigree methods have been 
cont r ibuted  t o  i n t e r n a t i o n a l  n u r s e r i e s  and seve ra l  have 
subsequently performed wel l  i n  I n t e r n a t i o n a l  t r i a l s  and 
t r i a l s  of the  A l l  Ind ia  Coordinated Pulse  Improvement 
P ro jec t .  
HYBRIDISATION 
A t o t a l  of 394 d e s i  genotypes was sown i n  crossing blocks a t  
Hyderabad and Hi s sa r ,  comprising ma te r i a l s  of d i f f e r e n t  charac- 
t e r i s t i c s  f o r  use as  parents  i n  various c ross ing  programs and a  
working germplasm c o l l e c t  ion of o the r  , con t r a s t i ng  genotypes. 
Eighteen coun t r i e s  were represented ,  with India and I ran  
the  main con t r ibu to r s  (Table 1.1) . Crossing blocks were sown 
2 t o  3 weeks a p a r t  a t  bo th  Locations t o  synchronise flowering 
of e a r l y  and l a t e  maturing types .  Records of morphological and 
seed c h a r a c t e r i s t i c s  were taken f o r  each of the  l i n e s  i n  t he  f i r s t  
sowing a t  Hyderabad and these  a r e  shown i n  Tables 1 . 2  (des i )  
and 2 . 1  (kabuli  t y p e s ) .  
The numbers of c rosses  made i n  the des i  p ro j ec t  a re  summa- 
r i s e d  i n  Table 1 . 3 .  
Line x t e s t e r  s e t s  were planned to  combine seed y i e l d  and 
wide adapta t ion  i n  s h o r t  and long durat ion des is  a t  Hyderabad 
and H i s s a r ,  r e s p e c t i v e l y .  The parents  of the crosses and the  
reasons f o r  t h e i r  i nc lus ion  a r e  l i s t e d  i n  Table 1 . 4 .  
A t  Hyderabad F1 seeds were obtained of a l l  crosses except 
one bu t  a t  Hissar  many combinations were not.  obtained due to  
a o t r i j t i s  and o the r  d isease  problems. A l l  Fls a r e  being mul t ip l ied  
i n  Kashmir t o  ob t a in  F2 seeds f o r  1981182. 
'fable 1 . l .  The c o u n t r i e s  of o r i g i n  of d c s i  types  inc luded i n  c ros s ing  
t,locks at. Hydcrnbad and i-lissnr, 1980-81 . 
Country No. o f  s t r a i n s  Country No. o f  s t r a i n s  
Ind ia  2 2 5  I r aq  1 
I r a n  7 1 ,Jordan 1 
ICRTSAT 5 9 blorocco 1 
Pak i s t an  1 0  Netherlands 1 
Flexico b Nigeria 1 
E t h i o p i a  3 S r i  I.anka 1 
USA 3 rurkey 1 
A lge r i a  1 llSSK 1 
Cyprus 1 Unknown 6 
Grcece 1 
Total  3 94 
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Table 1 . 3 .  Numbers of crosses  made in  des i  p ro jec t  a t  Hyderabad and 
Hissar , 1980/81. 
Purpose TYP e Hyderabad Hissar Total  
Desi-short dura t ion Line x t e s t e r  119 - 119 
Desi-long dura t ion Line x t e s t e r  126 126 
Insect  r e s i s t a n c e  D i a l l e l  15 
Others 18 - 33 - 1 
Disease r e s i s t a n c e  
Early sowing Various 
Tot a1 172 126 2 98 
Table 1 . 4 .  Parents involved i n  l i n e  x t e s t e r  crosses  i n  shor t  and long 
























Wilt r e s i s t a n t  
Good perfonnance, Ethiopia 
Good performance, ICCT-DS 
Good p e r f o n a n c e ,  ICCT-DS 
Good performance, ICSN-DS 
Good perfonnance, Bangladesh 
Good p e r f o n a n c e ,  ICSN-DS 
Good performance i n  GCVT 
Good y i e l d ,  l a r g e  seed,  good 
nodula t ion,  drought to l e rance  
Mexican o r i g i n ,  l a r g e  seed 
Contd . . . .  Tahle 1 . 4 .  
Line 















Good performance in  CCVT 
Ethiopian o r ig in  
Good performance in  GCVT 
Good performance i n  ICSN-DL 
Good performance i n  Mexico 
Good performance i n  Pakistan 
Good performancc i n  ICC'I-DL 
Good performance a t  Hissar 
Good performance i n  GCVT 
Large seed, l a t e  w i l t e r ,  good 
nodulation, drought r e s i s t a n t  
Good performance i n  ICCT-DL 
Good performance i n  GCVT 
F1 GENERATION 
Off-season nu r se r i e s  
F ~ s  of two 10 x 10 d i a l l e l  s e r i e s  f o r  Hyderabad and Hissar  and 
a 10 x 5 l i n e  x t e s t e r  s e t  f o r  Hyderabad, the  parents  of which 
were l i s t e d  i n  the 1979180 Report of Work, were mu l t i p l i ed  o f f -  
season a t  Tappemaripora i n  Kashmir. The crop was sown i n  e a r l y  
June and matured i n  l a t e  August /early September i n  good time fo r  
prepara t ion  f o r  sowing i n  the  following ra iny  season.  
In  a d d i t i o n ,  21 s i n g l e  c rosses  f o r  H e Z i o t h i s  r e s i s t a n c e ,  
5 threeway crosses  to  combine H e L i o t h i s  and w i l t  r e s i s t a n c e ,  
10 s i n g l e  crosses f o r  e a r l y  p l an t ing ,  and 18 crosses  f o r  incor -  
porat ing r e s i s t a n c e  t o  s t u n t  and Asncnhy  t a  b l i g h t  were p lan ted  
i n  the of f -season  nursery a t  ICRISAT Center under polyscrim 
covers ,  Sowing was done on 1 July  and harves t ing  was undertaken 
i n  the second week of October. 
F1/F2 GENERATIONS 
Replicated t e s t s  
Replicated t e s t s  of F1/F and F2 generat ions were sown a t  Hyde- 
rabad a s  randomised comp 1 e t e  blocks wi th  t h r ee  r e p l i c a t i o n s  i n  
4 m long rows 60 cm a p a r t .  The F l s ,  parents  and checks were i n  
one and the  F2s i n  two row p l o t s .  
Days t o  f lowering,  t he  numbers of primary and secondary 
branches,  p l a n t  h e i g h t ,  days t o  ma tu r i t y ,  pod number, seeds per  
pod and seed y i e l d  were recorded f o r  f i v e  t o  t e n  random p l a n t s  
i n  each p l o t ,  these  numbers being reduced i n  some p l o t s  due to 
w i l t .  Yean va lues  were used f o r  combining a b i l i t y  ana lys i s  
according t o  G r i f f i n  (1956) Method 2 ,  Model I ,  f o r  t h e  d i a l l e l s ,  
and Kempthorne (1957 f , f o r  t he  l i n e  x t e s t e r  s e r i e s .  
Fl /F2 10 x 5 l i n e  x t e s t e r  t r i a l :  The e n t r i e s  comprised 45 
F l s ,  50 F s  and 15 parents  of t he  10 x 5 l i n e  x t e s t e r  of  crosses 
made i n  1 8 79/80 and the  checks Annigeri and G-130. F1 combinations 
involving IC-7389-18-3-B-BP were omitted due t o  shor tage  of seed.  
The c h a r a c t e r i s t i c s  of t h e  p a r e n t s ,  F ls  and F2s a r e  shown 
i n  Tables 1 . 5  t o  1 . 7 .  There were s i g n i f i c a n t  d i f f e r ences  among 
F1s i n  a l l  c h a r a c t e r i s t i c s  except numbe~s of primary and secondary 
branches,  and among F2s except  f o r  numbers of primary branches,  
pods and seeds pe r  p l a n t  (Table 1 . 8 )  . I n  most c a s e s ,  t he  d i f f e -  
rences were due t o  d i f f e r ences  among l i n e s  and/or  t e s t e r s  although 
the re  were s i g n i f i c a n t  L x T i n t e r a c t i o n s  f o r  pods, seeds and 
y i e l d  e r  p l a n t  and seeds pe r  pod among F l s  and days t o  flowering, 
p l a n t  R e i g h t  and seed s i z e  among F2s. 

Table 1.6. Plant c h a r a c t e r i s t i c s  o f  Fls  and F 2 s  i n  10 x 5 l i n e  x t e s t e r  t r i a l  a t  Hyderabad, 1980/81 . 
Days t o  50% flowering Days t o  maturity Plant height(cm) Primary branches Secondary branches 

































Table 1.7. Yield characteristics of Fls and F2s in 10 x 5 line x tester trial at Hyderabad, 1980/81. 
Pod number Seed number g/100 seeds Seeds/pod Yield/plant (g) 
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The genera l  combining a b i l i t y  e f f e c t s  of p a r e n t s ,  and t he  
var iance  components due t o  CCA and SCA based on the  F l s  a r e  
presen ted  i n  Table 1 . 9 .  Among the t e s t e r s ,  Annigeri and JG-74 
showed nega t ive  and s i g n i f i c a n t  GCA e f f e c t s  f o r  days t o  50% 
f lowering and can be used f o r  breeding e a r l i n e s s .  Annigeri and 
Phule G-4 showed s i g n i f i c a n t  p o s i t i v e  GCA e f f e c t s  f o r  seed 
weight ,  and non - s ign i f i c an t  p o s i t i v e  values f o r  y i e l d .  
Among the  l i n e s  t e s t e d ,  ICCC-S and 73129-16-1-B-BP were 
good f o r  e a r l y  f lower ing ,  while  I C C C - 9  and 7394-14-2-B-BP were 
good f o r  seed weight .  Although nonc showed s i g n i f i c a n t  GCA 
va lues  f o r  y i e l d ,  ICCC-15, 739C-14-2-B-BP and 7341-8-1-B-BP 
were comparatively good. 
CCA var iances  were h igh  f o r  days t o  flowering and ma tu r i t y ,  
p l a n t  h e i g h t ,  and seed weight ,  while  SCA var iances  were h igher  
f o r  pod number, seed number and y i e l d .  
F l /F2  9x9 d i a l l e l  t r i a l  a t  Hvciernhad. The e n t r i e s  comprised 7 6  F ls  
and F2s and n i n e  p a r e n t s .  There were s i g n i f i c a n t  d i f f e r ences  
among e n t r i e s  f o r  a l l  cha rac t e r s  (Tables 1 .10  t o  1 . 1 3 ) .  The 
major i ty  of t he  v a r i a t i o n  was dccounted f o r  by GCA e f f e c t s  
confirming aga in  t h e  importance of add i t i ve  components of v a r i a -  
t i o n  (Tab l e  1 . 1 0 )  . SCA e f f e c t s  were s i g n i f i c a n t  f o r  a l l  charac- 
t e r s  except  seeds per  pod on t he  ba s i s  of the  F s  bu t  only f o r  a t ime t o  f lowering and m a t u r i t y ,  number of secon ary branches 
and seed s i z e ,  when based on the  F2s and they were, i n  every 
ca se ,  of much lower magnitude than GCA e f f e c t s .  
S imi la r  e s t ima te s  of the  CCA e f f e c t s  of t he  paren ts  were 
obtained from the  a n a l y s i s  of t h e  Fls and F2s (Tables 1 .14  and 
1 . 1 5 ) .  P-1353 was t h e  b e s t  genera l  combiner f o r  y i e l d  and 
numters of pods and seeds per  p l a n t ;  followed by K-850 which . 
a l s o  showed good gene ra l  combining a b i l i t y  f o r  seed s i z e .  The 
poores t  genera l  combiner f o r  y i e l d  was P-4203. Phule G-3 and 
BDN-9-3 were t he  b e s t  genera l  combiners f o r  reduced time t o  
f lower ing  and matur i ty  . 
Surplus seed of 178 F l s  from each of t he  p r o j e c t s  were sown a t  
Hyderabad t o  advance t o  F2 gene ra t i on .  
F2 GENERATION 
F2 mul t i l oca t i on  t r i a l - 1  
The t r i a l  inc luded  46 F2 populat ions and 2 common and 2 l o c a l  
checks and was sown a t  s eve ra l  l oca t i ons  as  p a r t  of t he  AICPIP 
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Contd.. ..Table 1.13. 
S.E. 19.66 24.89 22.78 28.52 1.06 0.93 0.05 0.05 3.46 4.42 
C.V. 32.2 37.2 32.9 37.4 13.0 11.2 8.4 8.3 34.7 40.2 w P 

F2 t r i a l - 2  10 x 10 d i a l l e l  
The F2 10 x 10 d i a l l e l  t r i a l  including 45 F2s and the  ten parents 
was sown a t  Hyderabad as  a randomised complete block wi th  three  
r e p l i c a t i o n s .  P lo t  s i z e  was 4 rows, 4 m lon and 60 cms a p a r t .  
Days to  f lowering,  days t o  matur i ty ,  100-see 8 weight and y ie ld  
(kg/ha) were recorded by p l o t ,  and a v i s u a l  assessment was made 
of ap earance near matur i ty .  Analysis was according t o  Gri f f ing 
(1956P. The r e s u l t s  a r e  presented i n  Tables 1.16 t o  1 .18 .  
There were s i g n i f i c a n t  d i f ferences  among e n t r i e s  f o r  a l l  
c h a r a c t e r i s t i c s  (Table 1 .16) .  The major p a r t  of the va r i a t ion  
was due to  d i f ferences  among parents i n  general combining a b i l i t y  
which were very highly s i g n i f i c a n t  i n  every case.  Differences 
i n  s p e c i f i c  combining a b i l i t y  were a l s o  s i g n i f i c a n t  f o r  a l l  
characters  bu t  of a much lower magnitudes so t h a t  GCAISCA r a t i o s  
ranged from 6.88 to 51.4 ,  ind ica t ing  the  predominance of additive 
genet ic  variance i n  these combinations. 
Table 1.16. Mean squares from ana lys i s  of var iance of  10 x 10 F2 d i a l l e l  
t r i a l  a t  Hyderabad, 1980/81. 
Weight of Seed Visual 
d . f .  DFF 100 seeds y i e l d  score 
(g) ( k g / h )  
Replicat ions 2 21.32 129.62 65.34 6196922 0.09 
Ent r ies  54 202.21** 124.81** 64.58** 5255211 1.51** 
Error 108 13,75 11.58 3.35 285724 0.19 
GCA 9 344.69** 204.84** 117.71** 608472" 2.5143** 
S CA 45 11.94** 8.96** 2.29** 88514 0.1004* 
Error  108 4.58 3.86 1.12 95241 0.0633 
GCAISCA Ratio 28.87 22.86 51.40 6.88 25.04 
* and * *  denote s i g n i f i c a n c e  a t  5% and 1% l e v e l s  of p r o b a b i l i t y ,  respect ivej  
GCA e f f e c t s  (Table 1.17) d i f fe red  s i g n i f i c a n t l y  from zero 
except i n  the  case of K-850 f o r  days t o  f lowering,  Annigeri for 
seed s i z e ,  Giza and I C C C - 1  f o r  v i s u a l  s c o r e ,  and Giza, I C C C - 1 ,  
P-2591 and P-9800 f o r  seed y i e l d .  The cor re la t ions  between 
pa ren ta l  means and GCA e f f e c t s  were high f o r  a l l  c h a r a c t e r s ,  
Annigeri and JG-62 were the b e s t  general  combiners f o r  earliner 
P-9800 f o r  seed s i z e ;  K-850, JG-62 and Annigeri f c r  seed y ie ld  
and JG-62 f o r  v i s u a l  s c o r e ,  

S p e c i f i c  combining a b i l i t y  e f f e c t s  (Table 1.18) were 
r a l l y  low and n o n - s i g n i f i c a n t  Annigeri x ICCC-2 and P-988:ye' 
Giza x No. 501, and I C C C - 2  x JG-62  and JM-482 were the  b e s t  
s p e c i f i c  combiners f o r  days t o  f lowering; No. 501 x P-9800 for 
seed s i z e ;  and Annigeri x Giza f o r  seed y i e l d .  
Table 1 . 1 8 .  Es t ima tes  o f  s p e c i f i c  combining a b i l i t y  e f f e c t s  i n  10  x 10 F2 
d i a l l e l  a t  Hyderabad, 1980/81.  
Days t o  Days Weight o f  Seed Visua l  
50% f l o -  t o  100 seeds Yield  s c o r e  
x c r i n g  m a t u r l t y  ( g )  (kg/ha) 
Ann ige r i  x Giza 3 . 8 5  2  . .10 2 . 1 b *  b20* - 0 . 0 7  
x IOCC-1 0 . 5 0  -1 .98  0 . 4 1  -262 0 . 1 1  
x ICCC-2 -6 . '5** 3 . 1 3  0 . 5  1 509 0 . 0 6  
x JG-62 0 .39  -0. i4 1 . 3 -  178 -0 .30  
x .JM-482 -0 .67  2 .9b 0 . 4 8  - 301 0.68** 
x No.501 - 2 . 9 5  0 . 1 9  -1 :48 2  10 0 . 0 6  
x P-2591 1 . 5 5  3 .90* ' .00* 291 -0 .22  
x P-9800 - 5 . 1 7 * *  -0 .02  -... '3'* I -114 -0 .44 
x K-850 - 2 . 0P -4 .51**  -1 .34 304 -0 .01 
Giza x ICCC-1 -2 .42  -2.9.; - 2 .  Oil* 8 2  -0 .03  
x ICCC-2 - 2 . 5 2  2 . 8 5  0 .94  33 0 .08  
x JG-62 - 1 . 0 3  - 1 . 8 2  0 .  7 b  -404 0 . 0 6  
x 34-482 -3 .92*  -0.9R 0 .  50 315 -0 .12  
x N0.501 -5 .86** - 0 . 6 5  -0 .84  -137 -0 .42 
x P-2591 -0 , 70 - 3 . m  - 0 . 4 h  - 187 -0 .36  
x P-9800 2.91 1 .  74 - 0 . 8 5  295 -0 .08 
x K-850 1 . 30  3 . 5 2  -1  . O -  -137 0 .02  
ICCC-1 x ICCC-2 - 3 . 6 7  5  .79** 0 . 8 1  319 -0 .40  
x JG-62 0 . 9 7  - 1 . 2 1  - 0  . 04 - 66 -0 .26 
x JM-482 0 . 8 1  - 2 . 3 -  -0. .51 -152 0 . 0 6  
x ho.501 -1 .8b 1 . h 3  - 0 .  86 1  i 5  0 . 2 7  
x P-2591 1 . 9 7  2 .57 1 . h 8  8  0 .32  
x P-9800 -0 .86  i .02 -1.211 2 7 0  - 0 . 2 3  
x K-850 1 . 3 6  - 2 . 5 4  -0 .17  30 5 0 . 2 0  
ICCC-2 x .IG-62 -5 .28** -5 .70* - 0 . 0 7  - 71 0  - 0 2  
x JM-482 - 5 .  I?**  -.3.69 I .32 243 - 0 . 3 3  
x N0.501 4 .55  -0. 26 - 2  .44*' - 21 0 . 2 1  
x 1'-2591 3.05 0  .!I? - 0 .  19 -468 0 .77** 
x P-9800 -4 .34  -1 .87  U.02 12 0 . 2 1  
x K-850 - 1 . 8 9  4 . ?4*  0  . .? 3 -373 0 . 3 1  
JG-62 x JM-482 0 .47  - 1 . 9 3  0 .89 259 0 . 3 1  
x NO .SO1 0 .19  - 0 . 9 3  0 .14  360 0 . 1 8  
x P-2591 1 . 0 3  2 . 6 8  - 0 . 0 5  115 -0 .43  
x P-9800 3 .64  5.13** -0 .67  413 0 . 1 8  
x K-850 -0 .92 - 0 . 7 6  - 1 . 1 8  8 1  - 0 . 0 5  
Contd . . . .  Table  1 . 1 8 .  
No. 501 x P-2591 
x P-9800 
x K-850 
S . E .  ( S .  . )  
1 J 
Days to [lays t o  Weight of Seed yield 
5 0 ° 0  f l o -  rnaturl t v  100 seeds (kg /ha )  
wering ( 9 )  
-1  . 70  - 2  .42 -1 .28  - 2 2 3  
4. O R *  5 . 35**  -1 .21  2 1 
Visual 
score 
F2 t r i a l - ?  20 x 5 l i n e  x tester 
The t r i a l  included the  109. F ~ s ,  20 l i nes  and one t e s t e r ,  
and was sown as  an 1.1 x 11 t r i n l e  l a t t i c e  a t  Hyderabad. 
The p lo t  s i ze s  and snacinq and the data recorded were as  
fo r  the 10 x 10 d i a l l e l  t r i a l  excent fo r  v i sua l  score.  
A reduced s e t  (15 x 5 )  was sown a t  Wal io r  where plant  
height was a l s o  recorded. 
Hvderabad. The means, Clrs and LsPs of the F2s and parents 
a r e  given i n  Tahle ! . l .P .  m e r e  were s ign i f i can t  d i f fe rences  
among t e s t e r s  f o r  a l l  characters  and among l i n e s  f o r  a l l  
exceDt seed v i e ld  (Table 1 .20) .  Line x t e s t e r  in te rac t ions  
were s i p n i f i c a n t l v  grea te r  than the e r ro r  mean square i n  
the case of davs t o  flowering and seed s f ze .  CCA variances 
were a l s o  s i  n i f i c a n t l y  grea te r  than zero fo r  a l l  characters  
and very muc R higher than those fo r  S C A ,  which were s igni -  
f i c a n t l v  ~ r e a t e r  than zero onlv fo r  days t o  flowering and 
seed s i z e ,  ind ica t ine  the var ia t ion  t o  be predominantly 
add i t i ve .  
Amon l i n e s ,  IC-7389-20-7-B-BP was a  good enera l  ! e: combiner or  ea r l i nes s  and seed s i z e  (Table 1 . 2  ) .  Among 
t e s t e r s ,  Phule C-3, W-5/7 and Annigeri were good general 
combiners. None of the parents showed GCA e f f e c t s  s ign i -  
f i c a n t l v  g rea t e r  than zero f o r  seed v i e ld .  Estimates of 
SCA e f f e c t s  were small and r a re lv  s ign i f i can t ly  d i f f e r e n t  
from zero. 
Cwalior. The means,LSns and CTls of the F2s and parents  
grown a t  Cwalior a r e  shown i n  Table 1 . 2 2 .  There were 
s i g n i f i c a n t  d i f fe rences  amonp t e s t e r s  f o r  a l l  charac te rs  
excent davs t o  maturi ty  (Table 1 . 2 3 )  and among l i n e s  f o r  
a l l  but days t o  maturi tv  and o lan t  height .  The l i n e  x 
t e s t e r  mean square was s ipn i f i can t lv  grea te r  than zero 
only f o r  seed s i z e .  CCA variances were s i g n i f i c a n t l y  
g rea t e r  than zero fo r  a l l  characters  excent days t o  maturity 
and l a rge r  than SCA variances except f o r  nlant  he ight .  As 
a t  Hyderabad, TC-7339-20-7-R-Rp showed qood general combining 
a b i l i t y  fo r  ea r l i nes s  and seed s i z e  (Table 1 . ? 4 ) .  Among 
t e s t e r s  P-127 was good fo r  seed y i e ld  and m - 5 1 7  For seed 
s i z e  and n lan t  height .  Estimates of SCA e f f e c t s  were small 
and usua l lv  non s i g n i f i c a n t .  
a29 three-way crosses  
Non r ep l i ca t ed  p l o t s  of F2s of 31 three  way crosses  (Table 
1 . 2 5 )  made in 1977/79 were sown as  mace  planted bulks a t  
Hvderabad. Symptoms of i r o n  chlorosFs were noted Ln some 
of the p lo t s  ea r ly  i n  the season and reac t ions  were recorded. 
'I 'able 1 . 1 9 .  C h a r a c t e r i s t i c s  of e n t r i e s  i n  F2 20 x 5 l i n e  x t e s t e r  
t r i a l ,  1980-81. 
IC-7343-14-3-B-BP x BUN-9-3 
IC-7343-14-3-B-BP x Phule G-3 
IO-7343-14-3-U-BP x K-850 
IC-7343-14-3-B-BP x JG-74 
IC-7343-14-3-B-BI1 x Chafa 
TC-'343-14-3-B-BP x CPS-1 
TC-7343-14-3-B-BP x NEC-240 
TO-7343-14-3-B-BP x N-59 
IC-7343-14-3-B-BP x P-99 
IC-7343-14-3-B-BP x GW-517 
IC-7343-14-3-H-BP x ST,-972-A 
IC-7343-14-3-B-BP x 1'-103 
I(:-7343-14-3-B-BP x P-180-1 
I(:-7343-14-3-8-BF' x ['-SO5 
IC-7343-14-3-B-BP x P-1081-1 
IC-7343-14-3-B-RP x .JM-583 
T(:-7343-14-3-H-BI' x P-4.76 
1(:-734.3-14-3-H-BP x P-127 
IC-?343-14-S-R-BP x T(:(:C-1 
TC-7343-14-3-R-Bf x Annigeri  
I(:-7362-5-2-1P-RP x HL1N-9-3 
IC-73f12-5-2-lI'-BF' x 13hule (;-3 
TC-7.562-5-2-1P-RP x K-850 
I('-3362-5-2-1 P-HI' x ,I(;-74 
T(:-7362-5-2-1P-RP x ( h a f a  
I(:-7.362-5-2- 1P-RP x CI'S- l 
IC-7362-5-2-1P-BP x NCC-240 
IC-7362-5-2-1P-RP x N-59 
TC-7362-5-2-1P-RI' x P-!)'.I 
TC-736?-5-2-11'-HP x (;W-5/7 
IC-73(12-5-2-11)-BP x S1,-972-A 
lC-73b2-5-2-ll'-BP x T- 103 
11'-7362-5-2-If'-RP x 1'-180-1 
IC-7362-5-2-1P-BP x P-505 
IC-7362-5-2-1P-HI' x P-1081-1 
IC-7362-5-2-1F-i3P x 5V-583 
IC-7362-5-2-1P-RP x 1'-436 
IC-7362-5-2-1P-HP x 1'-127 
IC-7362-5-2-1P-BP x ICCC-1 
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Contd .... Tab le  1.19.  






IC-73241-3-1-1P-LB-BP x BDN-9-3 4 7 
IC-73241-3-1-1P-LB-BP x Phule G-3 47 
IC-73241-3-1-1P-LB-BP x K-850 54 
IC-73241-3-1-1P-LB-BP x JG-74 5 0 
IC-73241-3-1-1P-LB-BP x Chafa 4 7 
IC-73241-3-1-1P-LB-BP x CPS-1 54 
IC-73241-3-1-1P-LB-BP x NEC-240 5 7 
TC-73241-3-1-1P-LB-BP x N-59 5 1 
IC-73241-3-1-IF'-LB-BP x P-99 53 
IC-73241-3-1-1P-1,B-BP x GW-5/7 49 
IC-73241-3-1-1P-LB-BP x SL-972-A 50 
IC-73241-3-1-1P-LB-BP x T- 103 5 1 
IC-73241-3-I-1P-LB-BP x P-180-1 5 3 
IC-73241-3-1-1P-LB-BP X P-505 5 1 
IC-73241-3-1-1P-LB-BP x P-1081-1 53 
IC-73241-3-1-1P-LB-BF x JM-583 5 8 
IC-73241-3-1-1P-LB-BP X P-436 50 
IC-73241-3-1-1P-LB-BP x P-127 4 9 
IC-73241-3-1-1P-I,B-BP x ICCT-1 4 9 
IC-73241-3-1-1P-LB-BP x Annigeri  46 
IC-7389-20-3-B-BP x BDN-9-3 5 1 
IC-7389-20-3-B-BP x Phule G-3 4 8 
IC-7389-20-3-B-BP x K-850 5 5 
IC-7389-20-3-B-BP x JG-74 5 0 
IC-7389-20-3-B-BP x Chafa 4 7 
IC-7389-20-3-B-BP x CPS-1 53 
IC-7389-20-3-B-BP x NEC-240 6 2 
IC-7389-20-3-B-BP x N-59 5 3 
IC-7389-20-3-R-BP x P-99 52 
TC-7389- 20-3-U-BP x GW-5/7 49 
IC-7389-20-3-B-UP x SL-972-A 52 
IC-7389-20-3-B-BP x T-103 5 1 
IC-7389-20-3-B-BP x P-180-1 50 
IC-7389-20-3-B-RP x P-505 58 
IC-7389-20-3-B-BP x P-1081-1 5 7 
IC-7389-20-3-B-BP x .J?1-583 61 
IC-7389-20-3-B-BP x P-436 4 9 
IC-7389-20-3-B-BP x P-127 5 4 
IC-7389-20-3-B-BP x ICCC-1 5 1 
IC-7389-20-3-B-BP x Annigeri  49 
IC-73167-5-3-B-BP x BDN-9-3 50 
IC-73167-5-3-B-BP x Phule  G-3 4 6 
Contd  . . . .  Table 1.19 
Parent  agc 
t o  1 1 1 
5 1  1:o 
3!) 1 1 5  
F16 119 
h'l I 2 -  
51 113  
r '  
3.1 1 1 5  
48 lit> 
- - 
s I l t l  
52 109 
58 t l t .  
h4 i ? ?  
60 1 2 0  
irS 125 
i; 5 1 1 0 
1 11; 
I? .< 1 1 5 
5 4  111, 
1- 111 
44  11.; 
01 1 It- 
. I -  l o t )  
'18 111 
5 6 1 1 3  
-4 1 2 8  
,- 7 
.lr 119 
00  114  
48 110 
54 1 1 0  
52 1 0 -  
st1 1 1.1 
8 0 I 2 !2 
h2 1 2 2  
4 1 2 3  
5 1 I09 
5s 111. 
52  1 1 4  
-5: 1 1 4  
ilt1 125 
55 11' 
3 . 8  5.2 
4.11 2 . 3  
1 7 . 5  
1 4 . 2  
1 .i . .i 
1 9 . 3  
11 .6  
1 1 . 1  
l i . 0  
-!I). T 
l i . . i  
i 2 . 3  
13:l 
1 2 . 7  
1 (1 . .\ 
1 : i . X  
1 3 . 7  
1 3 . 9  
1 4 . -  
1 4  . S  
l.!.tl 
1 8 . 1  
" 7 '' 
._ - . ') 
1 5 . -  
13 .2  
1 4 , *-, 
I 1  . h  
1 3 . 1  
1 2 . q  
is..: 
10. - 
1 2 . j  
13..5 
10.: 
11 . b  
1 1  .t; 
1 2 . 0  
1 2 . -  
I - . ;  
1 X . b  
1 1 . 2  
I i . 0  
3.27 
1 i . k  
Table 1.20. Mean squares from the analysis of variance and estimates 
of general & specific combining a b i l i t y  variances in the 
F2 20 x 5 l i ne  x t e s t e r  t r i a l  Hyderabad, 1980-81. 
Source 
Days t o  DayS Weight of seed yield 
d . f .  5 0% t o  100 seeds 
flowering maturity Ig) kg/ha 
Mean Squares 
Replications 2 
Crosses 9 9 
Testers 19 
Lines 4 





Table  I . 2 1 .  E s t i m a t e s  o f  gene ra l  c o m h i n i n ~  a b i l i t y  e f f e c t s  o f  
p a r e n t s  and t h e i r  s t ,mdard e r r o r s  from F 2  20 x 5 
Line x T e s t e r  T r i a l  a t  kiyderabad, 1980-81.  
Days t o  Days 
5 0 "0 t 0 Weight O f  Seed y i e l d  1 0 0  seeds  
f lower ing  m a t u r i t y  ( R )  kg/ha 
Lines  
* * * * 
IC-7343-14-3-B-RP 2 . 1 8 * *  1.83,, - 0 . 7 5  - 1 4 . 7 0  
IC-7362-5-2-1P-RP 1.18, ? . h i  - 0 . 3 5  2 2 . 7 5  
IC-73241-3-1-1P-LB-RP -3 .52* ,  -0.5_7,, - 0 .  34, - 7 2 . 9 5  
IC-7389-20-3-B-BP - 2 . 0 5 ,  - 2 . 7 9  2 .36 ,  1 2 5 . 8 5  
IC-73167-5-3-B-RP 1 . 0 1  - 1 . 1 4  - 0 . 9 1  - 6 0 . 9 6  
T e s t e r s  
BDN-9-3 





UEC- 24 0 
N-59 
P - q!l 
GW-5/7 
SL-972-A 






P- 127  
I C C C -  1  
Anniger i  
Table 1.22. Characteristics of entries in F2 15 x 5 l ine  x tester 
trial at Gwalior, 1980-81. 
Days to Days Plant Weight of Seed yield 
Entry 50% to height 100 seeds 
flowering maturity (cm) (g) Ckg/ha) 
Contd . .  . . T a b l e  1 . 2 2 .  
Days t o  Days I ' l nn t  
En t rv  5 0'0 t o Of Seed y i e l d  11ei q h t  100 seeds 
f l o w e r i n g  rnaturlt!. lcml (8') ( k ~ / h a l  
- 
7860 7 6 . 3  
7861 7 5 . 3  
7862 7 1 . 7  
7863 H 7 . 0  
78h4 ?, 
7865 - 7  - I - .  I 
'867 ' 8 . 0  
7x68 8 0 . 3  
7870 '4 .3 
7871 6 9 . 0  
7874 7 9 . -  
78 76 -!>. :; 
78'7 -0. 
78'5 "4 ..i 
787P 7 4  . -  
7880 6 9 . 3  
7881 7 0 . .i 
7887 6 8 . 0  
788 3 ' 8 . 0  
7884 " 4 . 3  
7885 h9 .3  
788? R !I . .3 
7888 - 2 . 7  
7890 - 7 1 .. .7 
78:) 1 - 5) . (1 
7x04 82.7 
75  96 88.7 
7897 7: .' 
7898 "4 .:' 
7 8 '-1 9 ' . 0 
781 00 ' 4 . 7  
RDN-9-3 71 .0 
P h u l e  G-4 7 1 . 3  
K-850 94 . 0 
. J ( ; -  74 7b .  3 
Chafa 7 1 . 7  
NEC-240  1 0 3 . 0  
N-59  7 6 . 7  
GW-5/7 7 2 . 7  
SL-972-A 8 2 . 0  
P-505 9 8 . 0  
.JM-583 9 6 . 7  
I)-436 7 5 . 0  
P-12': 80 .  O 
44.: ;  
4 8 . 3  
.1 S  . 5 
5 2 . -  
5 7 . -  
f d ( ,  . 0 
1 1 . -  
4 4  , .? 
5 7 . 0  
4 7 . 3  
,19..7 
S h .  i 
4 i . 0  
(1 -2 . " 
5 1 . 7  
4 2 . 7  
4 0 . 0 
4.1. 0 
1 Y . i  
.24. i 
I < . '  
1 3 . 7  
#I :, . ; 
r -  7 
.> . . 
. 1 9 . 1 1  
1 2 . 7  
; I h . 0  
I ( , .  i-i 
IS .  3  
1 7 . -  
1 5 . '  
39.10 
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Contd.. . .Table 1.22. 
Days t o  Days Plant  Weight of Seed yield 
Entry 50% t o  he ight  LOO seeds OIg,ha) 
f lowering matur i ty  (an) (2 1
ICCC-1 79.7 137 47.7 18.1 73 0 
Annigeri 73.0 132 47.0 18.5 741 
Mean 79.6 133 46.9 16.5 64 1 
CD(.OS) 12.04 6.89 7.90 2.31 252.31 
CV% 9 .5  3 . 2  10.5 8 . 8  24.6 
Table 1 .23 .  Mean squares from the  ana lys i s  o f  var iance  and es t imates  
of general  and s p e c i f i c  combining a b i l i t y  var iances  i n  
the  F2 1 5 x  5 Line x Tes te r  T r i a l  a t  Gwalior, 1980-81. 
Days t o  Days Plant  Weight of  Seed yield 
Source d . f ,  50% t o  height  100 seeds 
f lowering matur i ty  (cm) Cg) kg/ha 
* *  ** 
Repl ica t ions  2 173.56 34.54 124.97 2.01 63184.10** 
Crosses 7 4 143.09** 24.77 43.11f* 25,46** 42758.00** 
* *  
Tes te r s  14 303.59 27.70 105.16** 88.22** 89604.20** 
* * 
Lines 4 658.58 31.87 32.36 114.24** 9 0 2 4 9 . 3 0 ~ ~  
Line x Tes te r  56 66.14 23.53 28.36 3.42* 27564.20 
Error  148 60.97 20.20 22.15 2.11 26565.80 
SCA 1.72 1.11 2.07 0.44' 362.81 
Table 1 . 2 4 .  Est imates  o f  general  combining a b i l i t y  e f f e c t s  rrom F2 15 x 5 
Line x T e s t e r  T r i a l  a t  Gwnlior, 1980-81. 
Days t o  nays F l . ~ n t  Wcight o f  
504 t o  he: :ht 100 seeds Seed y i e l d  
f l o w e r i n g  m a t u r i t v  (cm\  ( R )  kg/ha 
Lines 
- * * 
IC-7341-14-3-R-RP 5 . 1 5  11. I> 
IC-7362-5-2-lF-RP 2.52 0 . .i 0 
I C - ~ Z ~ ~ I - ~ - I - I P - I , R - R F '  -0,4c1, n .  09 
T(:-7389-20-3-B-Rr - 7.79,  .-I . n l  
IC-731 hi-5-3-R-BP - 7 .  : 2  - 0 . 7 0  
Testers 
RDY-9-3 














Table 1.25. Pedigrees of t h e - w a y  crosses in 




Annigeri x (P-436 x H-223) 
HMS-10 x (P-436 x H-223) 
ICCC-1 x (P-436 x H-223) 
Phule G-3 x (Annigeri x Pant G-114) 
TCCC-4 x (Annigeri x Pan t  G-114) 
HI6-I x (JG-62 x Annigeri) 
P-127 x (JG-62 x Annigeri) 
P-436 x (JG-62 x Annigeri) 
K-850 x (Caina x H-208) 
P-127 x (ICCC-1 x K-468) 
73129-16-2-B-BP x (P-5482 x T-3) 
Col-1 x (P-5482 x T-3) 
BDN-9-3 x (P-5482 x T-3) 
P a n t  G-114 x (JG-62 x P, 345-1) 
Pant G-120 x (JC-221 x H-355) 
7343-14-3-B-BP X (JG-221 X H-355) 
Chafa x (JG-221 x H-355) 
ICCC-1 x (CPS-1 x ICCC-3) 
73241-3-1-1P-B-BP x (CPS-1 x ICCC-3) 
ANM-723 x (P-436 x ICCC-4) 
V-138 x (P-436 x ICCC-4) 
73114-16-2-LR-B-BP x (P-463 x ICCC-4) 
ICCC-4 x (ICCC-1 x ICCC-2) 
T-54-A x (ICCC-1 x ICCC-2) 
P-2520 x (JG-221 x F-404) 
8-110 x (JG-221 x F-404) 
ICCC-4 x (SL-972-A x Caina) 
P-324 x (SL-972-A x Caina) 
GL-645 x (JG-62 x Annigeri) 
7362-5-2-B-BP x (P-5482 x T-3) 
JM-466 x (Caina x PRR-1) 
A l l  t he  F populat ions were sown i n  r e p l i c a t e d  y i e l d  t r i a l s  
a t  Hvdera 2 ad ,  Gwalior and Hissar .  In  add i t i on ,  T r i a l  1 was 
sown a t  12 other  l oca t ions  Tn Ind ia ,  a s  p a r t  of t he  AICPIP, 
and a t  11 loca t ions  i n  o ther  coun t r i e s .  T r i a l  1 was a  RCB 
w i th  4 r e p s ,  Trials 2 t o  4 were 6 x 6 t r i p l e  l a t t i c e s  and 
T r i a l  5 was a  7 x 7 q u a d r u ~ l e  l a t t i c e .  The p l o t  stzes were 
4 rows, 4m long and 70 cms aDart.  nays t o  50% flowering 
and t o  m a t u r i t y ,  and weights  of 100 seed were recorded i n  a l l  
t r i a l s  and n e t  p l o t s  of 2 rows x 3 .  5m =re  bulk harves ted  t o  
e s t ima te  seed v i e l d ,  a t  Hyderabad and h a l i o r .  P l an t  h e i g h t s  
were recorded a t  W a l i o r  and a  r a t i n g  f o r  appearance c a r r i e d  out  
a t  Hyderabad. The t r i a l s  a t  Hisgar were heavi lv  damaged by 
E?ot ry t i s  which was aggravated bv unusual lv  wet condi t ions  and 
y i e l d  and seed s i z e  da t a  were not  recorded.  De ta i l s  of T r i a l  
1 (F3-MLT) a r e  given elsewhere.  
The e n t r i e s  Cn T r i a l s  2 t o  5 a r e  l i s t e d  wi th  t h e i r  
parentages  i n  Tables 1.26 t o  1.29. T r i a l s  2 t o  A each 
included 30 F3 ~ o n u l a t i o n s ,  r-11'3, Annieeri ,  K-850 and 
P-324 and two l o c a l  checks.  T r i a l  5  included 4 2  F 
~ o ~ u l a t i o n s  and ICCC-4, i n  a d d i t i o n  t o  t he  o the r  c h c b s .  
Time t o  f lower ing  and ma tu r i tv  were longes t  a t  Hissar  
and s h o r t e s t  a t  Hvderabad w i t h  Cwalior in termedia te  (Table 
1 )  Seed v i e l d s  were consi.derablv h igher  a t  Hyderabad 
than  a t  Cwalior but  seed s i z e s  were s i m i l a r .  A t  Hvderabad, 
Anniperi  was t h e  h i e h e s t  y i e l d e r  i n  two t r i a l s  and i n  the 
top  s i x  i n  t h e  o t h e r s  (Tables 1.11 t o  1 .14 ) .  None of  the 
F? ~ o p u l a t i o n s  was s i g n i f i c a n t l v  h igher  y i e l d i n g  than 
Annigeri a t  Hvderabad nor t he  l o c a l  checks (Gwalior-2 
and s t r a in -76 )  a t  Gwalior. 
There were c o n s i s t e n t  ~ o s i t i v e  a s s o c i a t i o n s  between 
days t o  f lower ing  and t o  ma tu r i ty  (Tables 1 .15  t o  1.38) 
and e a r l v  f lower ing  t w e s  tended t o  be l a r g e r  seeded. A t  
Hvderabad, t he  v i s u a l  r a t i n g  was p o s i t i v e l v  c o r r e l a t e d  
wi th  days t o  f lower ing  and ma tu r i ty  and a l l  tended t o  be 
n e q a t i v e l v  c o r r e l a t e d  wi th  seed y i e l d ,  i n d i c a t i n g  the  
i m ~ o r t a n c e  of e a r l y  m a t u r i t v  f o r  h igh  seed v i e l d  i n  
pen insu la r  t n d i a .  Seed v i e l d  was a l s o  p o s i t i v e l y  co r re l a t ed  
wLth seed s i z e  a t  Hvderabad but  t h i s  may have r e s u l t e d  from' 
t he  nega t ive  a s s o c i a t i o n  between seed s i z e  and e a r l i n e s s .  
A t  c w a l i o r ,  l a t e r  maturing e n t r i e s  tended t o  be t a l l e r  but  
t h e r e  were no c o n s i s t e n t  c o r r e l a t i o n s  between seed v i e l d  
and o t h e r  n l a n t  c h a r a c t e r s .  
Seventv p3 napu la t ions  (Table 1.19) inc luding  h i eh ,  
i n t e rmed ia t e  and Door v i e ld inp  t w e s  f o r  comnarison, w i l l  
be sown a s  Fb space p lanted  bulks a t  Yvderabad i n  1951-82 
f o r  s i n g l e  ~ l a n t  s e l e c t i o n .  
At Hvderabad, c o m ~ r i s e d  80 space  p l an ted  bu lks  of c rosses  
from '73 trials i n  1979/80. Most of t hese  had appeared 
among the  to^ y i e l d e r s ,  but  i n t e rmed ia t e  and Door v i e l d i n e  
bu lks  were a l s o  included f o r  comparison. The n l o t s  were a  
maximum of 50 rows 4m lonp but  in some cases  were reduced 
Table 1.26. Pedbzees of entries in F3-MLT-2 in 1980-81. 
IC number Pedigree 
770092-BH 



































F-496 x G-130 
JG-62 x H-335 
BH-203 X K-850 
IC-7347-6-4-B-BH x P-1209-1 
8-110 x T-3 
GL-629 x H-208 
Pant G-114 x TC-76861-F1 
IC-73167-13-3-B-BH x IC-76862-Fl 
P-5482 x IC-76864-F1 
H-355 x TC-76885-F1 
P-436 x IC-76906-F1 
ICCC-3 x IC-76914-F1 
ICCC-1 x IC-76899-Fl 
IC-73144-6-1-2P-BP x IC-76912-F1 
P-436 x G-130 
ICCC-5 x P-1863 
IC--'3167-13-3-B-BH X P-36 
TCCC-3 x P-1353 
NO. ,Ol x P-1353 
IC-'-385-17-2-B-BH X P-36 
H-208 x P-1353 
F-404 x H-355 
P-993 x P-36 
P-992 x G-130 
P-992 x NEC-1639 
IC-7347-6-4-B-BH x GL-629 
IC-751245-F2-2 x IC-75877-F2-1 
IC-75661-F2-2 x KC-75926-F2-1 
IC-75667-F2-2 x IC-75858-F2-1 
IC-75736-F2-1 x IC-75859-F2-1 
Table 1 . 2 7 .  Pedigrees  of entries i n  F3-MLT-3, 1980-81. 
. 
r C  n u m b e r  P e d i g r e e  
7 7 0 4 3 0 - B G  H - 3 5 5  x F - 4 9 6  
7 7 0 4 3 1  -BP F-378 x SI,-972-A 
7 7 0 4 3 5 - B  F - 3 7 8  x P - 3 3 6  
7 7 0 4 3 6 - B H  F - 4 0 4  x . l \ l - R Q  
7 7 0 4 3 7 - B  F - 3 7 8  x P - 3 9 2  
7 7 0 4 4 0 - R H  I+-355 x 1'- 3 
7 7 0 4 4 4 - R H  F - 1 8 7  x 1 C C - 2 3 4 5  
7 7 0 4 4 7 - R G  NEC-550 x TCC-6371  
7 7 0 4 4 9 - B  P - 1 8 7 1  I C C - 6 5 2 7  
7 7 0 4 5 0 - B  P - 9 9 2  x K C - 6 6 2 6  
7 7 0 4 5 2 - R H  P - 4 2 4 9  x I C C - 9 0 3 7  
7 7 0 4 7 5 - B G  Rabat x P - 5 3 8  
7 7 0 4 7 6 - B P  I C - 7 3 1 4 4 - 6 - 1 - 2 P - B P  x P - 2 5 9 1  
7 7 0 4 7 7 - B P  F- ,378 x F - 9 8 0 0  
7 7 0 4 8 0 - B  L - 5 3 4  x USA-613  
7 7 0 4 8 5 - B  N E C - 2 2 9 6  x I C C - 6 4 8 1  
770488-8 I C C - 8 2 0 9  x C - 1 0 4  
7 7 0 7 8 1  -B J G - 2 2 1  x I C - 7 6 9 5 3 - F 1  
7 7 0 7 8 2 - B  ICCC- 2  x I C -  7 6 9 3 6 - F 1  
7 7 0 7 8 3 - B  B G - 2 0 3  x I C - 7 6 8 4 8 - F 1  
7 7 0 7 8 4 - B  P a n t  G - 1 1 5  x I C - 7 6 8 5 2 - F 1  
7 7 0 7 8 5 - B  I C -  7 3 2 1  5-9-3-B-BP x I C - 7 6 8 6 1 - F 1  
7 7 0 7 8 7 - B  ICCC-2  x I C -  7 6 8 6 3 - F 1  
7 7 0 7 8 8 - B P  K - 4 6 8  x T C - 7 6 8 6 4 - F 1  
7 7 0 8 8 1  -B ICCC-5  x I C - 7 6 9 4 9 - F 1  
7 7 0 8 9 1 - B P  K-850 x I C - 7 6 9 9 8 - F 1  
7 7 1  1 3 3 - R  1 C - 7 5 7 8 2 - F 2 - 1  x I C - 7 5 8 9 9 - F 2 - 3  
7 7 1  1 3 6 - B  I C - ' 5 8 7 7 - F 2 -  2 x I C - 7 5 7 3 6 - F 2 - 6  
7 7 1 1 4 3 - B  I C - 7 5 7 5 9 - F 2 - 3  x I C - 7 5 1 5 7 0 - F 2 - 1  
7 7 1 1 4 6 - R  I C - 7 5 7 8 7 - F 2 - 3  x I C - 7 5 1 0 4 0 - F 2 - 1  
G- 1 30 
Annigeri 
K - 8 5 0  
P - 3 2 4  
L o c a l  check-1 
L o c a l  c h e c k - 2  
Table 1.28.  P e d i g r e e s  of  en t r ies  in F3-MLT-4,  1980-81. 
TC number P e d i g r e e  
7 7 0 1 2 6 - B H  F-378 x B G - 2 0 3  
7701 2 7 - B H  F - 3 7 8  x P a n t  G - 1 1 4  
7 7 0 1 3 0 - B H  F-378 x I C C C - 3  
7 7 0 1 3 4 - B P  U S A - 6 1 3  x I C C C - 2  
7 7 0 1 3 5 - B H  U S A - 6 1 3  x I C C C - 3  
7701 3 6 - B H  H - 3 5 5  x B G - 2 0 3  
7 7 0 1 4 0 - B  H - 3 5 5  x I C C C - 3  
7 7 0 1 4 2 - B  J G - 3 9  x Pant G - 1 1 4  
7 7 0 1 4 7 - B  J G C - 1  x Pant G - 1 1 4  
7 7 0 1 4 8 - B  J G C - 1  x I C C C - 1  
7 7 0 1 5 0 - B  JGC-1  x I C C C - 3  
7 7 0 1 5 2 - B H  P - 1 1 9 8 - 1  x Pant G - 1 1 4  
7 7 0 1 5 3 - B P  P - 1 1 9 8 - 1  x I C C C - 1  
7 7 0 1 5 5 - B P  P - 1 1 9 8 - 1  x I C C C - 3  
7 7 0 1 5 9 - ~  P-790 x r c c c - 2  
7 7 0 1 6 8 - B P  P - 8 4 0  x I C C C - 1  
7 7 0 4 5 4 - B P  H - 2 P 8  x P - 4 3 0 1  
7 7 0 4 5 7 - B  C - 2 1 4  x P - 4 3 0 1  
7 7 0 4 5 9 - B H  I C C - 2 2 0 4  x \ '-I65 
7 7 0 4 6 2 - B  I C C - 3 2 0 P  x N E C - 2 4 0  
770466-8 H - 2 0 8  x I C C - 1 0 4 9 0  
7 7 0 4 6 7 - B H  G - 1 3 0  x I C C - 1 0 4 9 5  
7 7 0 4 8 8 - B  I C C - 8 2 0 9  x C - 1 0 4  
7 7 0 7 8 9 - B  I C C ( ' - 5  x I C -  7 6 8 7 0 - F 1  
7 7 0 7 9 3 - B G  P - 1 2 0 9 - 1  x I C - 7 6 9 0 0 - F 1  
7 7 0 7 9 5 - B P  P - 4 3 6  x I C - 7 6 9 1 3 - F 1  
7 7 0 8 9 3 - B  P - 1 2 0 9 - 1  x I C - 7 6 8 6 9 - F 1  
7 7 0 8 9 8 - B  F - 3 7 8  x I C - 7 6 9 7 9 - F 1  
7 7 1 1 1 9 - B G  T C C - 4 8 4 0  x N E T - 2 2 9 6  
771150-8 I C - 7 5 8 6 2 - F 2 - 1  X I C - 7 5 9 7 9 - F 2 - 3  
771 154 -B I C - 7 5 9 5 2 - F 2 - 2  X T C - 7 5 5 0 4 - F 2 - 2  
G - 1 3 0  
Annigeri 
K - 8 5 0  
P - 3 2 4  
L o c a l  check-1 
Table 1 . 2 9 .  Pedigrees of entries in F3-MLT-5, 1980-81 
IC number Pedigree 
7 7 0 0 0 1 - B P  
7 7 0 0 0 4 - B  
7 7 0 0 0 6 - B H  
7 7 0 0 0 8 - B  
7 7 0 0 0 9 - B  
7 7 0 0 1 0 - B  
7 7 0 0 1 6 - U P  
7 7 0 0 1 7 - B P  
770018- RP 
7 7 0 0 1 9 - B  
7 7 0 0 2 0 - B  
7 7 0 0 2 1 - U P  
7 7 0 0 2 4 -  Btt  
7 7 0 0 2 6 - B H  
7 7 0 0 2 7 - B  
7 7 0 0 2 8 - U P  
7 7 0 0 2 9 - B  
7 7 0 0 4 3 - U P  
7 7 0 0 4 4 - R H  
7 7 0 0 5 6 - B  
7 7 0 0 5 7 - B  
7 7 0 0 5 8 - B  
7 7 0 0 6 0 - R  
7 7 0 0 6 3 - B  
770074 -B 
7 7 0 0 7 6 - R P  
7 7 0 0 7 9 - B  
7 7 0 0 8 2 - B H  
7 7 0 0 8 3 - B  
7 7 0 0 8 5 - R  
7 7 0 0 8 9 - R H  
7 7 0 0 9 0 - R H  
7 7 0 0 9 1 - R  
7 7 0 0 9 2 - U  
7 7 0 0 9 7 - U P  
7 7 0 1 0 2 - B  
7 7 0 1 0 6 - R  
7 7 0 1 0 8 - R  
770114-8 
7701 1 7 - B H  
7701 1 8 - R H  
7701 19-B1I  
G- 130 
Annigeri 
K - 8 5 0  
P - 3 2 4  
I C C C - 4  
Local check-1 
Local check-2 
P R R l  x Anni n e r i  
P R R - 1  x TCCC-1  
P R R - 1  X H - 2 0 8  
P R R - 1  x P - 9 9 2  
P R R - 1  X 1'-3162 
P R R - 1  x W C - 8 0 2  
Annigeri x C P S - I  
Annigeri x Caina 
Annigeri x I C C C - 1  
Annigeri x K - 8 5 0  
Annigeri x H - 2 0 8  
Annigeri x F - 4 9 6  
Annigeri x N E C - 8 0 2  
Annigerj x E - 1 0 0  
Annigeri x I C C C - 2  
Annigeri x I C - 7 3 2 1 3 - 9 - 3 - B - B P  
Annigeri x G - 1 3 0  
Caina x I C C C - 1  
C a i n a  x K-850 
I C C C - 1  x 1 1 - 2 0 8  
I C C C - 1  x F-496 
I C C C - 1  x P - 9 9 2  
I C C C - 1  x N F C - 8 0 2  
I C C C - 1  x I C C C - 2  
K - 8 5 0  x I C - 7 3 2 1 3 - 9 - 3 -  B-BP 
H - 2 0 8  x F - 4 9 6  
H - 2 0 8  x N E C - 8 0 2  
H - 2 0 8  x TCCC-2  
H - 2 0 8  x I C - 7 5 2 1 3 - 9 - 3 - 8 - B P  
F - 4 9 6  x F - 9 9 2  
F - 4 9 6  x E - 1 0 0  
F - 4 9 6  x I C C C - 2  
F - 4 9 6  x T C - 7 3 2 1 3 - 9 - 3 - B - B P  
F - 4 9 6  x G - 1 3 0  
P - 9 9 2  x T C C C - 2  
P - 5 4 6 2  x E - 1 0 0  
N E C - 8 0 2  x N E C - 9 8 9  
N E , C - 8 0 2  x TCCC-2  
N E C - 9 8 9  x G - 1 3 0  
E-  100 x G -  I 30 
I C C C - 2  x I C - 7 3 2 1 3 - 9 - 3 - B - B P  
I C C C - 2  x C - 1 3 0  
Table 1.30. Mean values of characteristics recorded in Fj multilocational 
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Tab le  1 . 3 5 .  C o r r e l a t i o n s  among c h a r a c t e r s  in F3-hiLT-2 (upper d i a g o n a l )  
and F3-PI1,T-3 ( lower  d i agona l )  - lCRrSAT Cen te r ,  1P80-61 .  
Days t o  Days Cced 
5 0°0 t o y i e l d  Weight 100 seeds  Of  ~ p p e a r a n c e  
f lowcr lnq  m a t u r i t !  iq/i..a) (g)  sco re1  
* + * * 
Days t o  50'" f l ower ing  - n.23 -0.4'; -0.?9 0 . 6 4  
Days t o  m a t u r i t y  0 . 6 5 * *  -0 .01 - 0 . 0 4  0 .12  
* *  * 
Seed y i e l d  ( k g / h a )  - . 4 9  * * * - 0 . 4 3  0. 3 ~  
-0.60 
* *  
Weight o f  100 s r e d s ( ~ 1 - 0 . 5 5  - 0 . 4 :  0 . 2 1  - - 0 .  ?(I 
* 4 r * * * 
Appearance s c o r e  0 . 5 6  O.b? - 0 . 6 5  - 0 . 1 9  
On a  s c a l e  o f  I t o  6 where 1 inc i icr te .  be s t  and b p o o r e r r ,  
Table  I . 3 h .  C o r r e l a t i o n s  among c h a r a c t e r s  i n  l:3-!tLT-4 (upper  d i agona l ]  
and F5-F1LT-5 ( lower  d i agona l )  - ICAISAT C e n t e r ,  1 9 6 0 - 6 1  . 
Days t o  Days Seed k'eight o f  Appearance 
504 t o  y i e l d  100 seed>  
score f lower ing  m a t u r i t y  ikg/ha)  i g )  
* * * * 
Days t o  50% f l ower ing  0,'s - 0 . 2 8  - 0 . 3 8  n . 5 7  
* * 
Days t o  m a t u r i t y  0 .58  0 .04  - 0 . 0 8  0 . 1 8  
* * * * * * * * 
Seed y i e l d  (kg/ha)  - 0 . 5 2  - 0 . 4 5  0 . 4 9  - 0 . 6 0  
* * * 
Weight o f  100 seeds(g)  - 0 . 3 0  - 0 . j 4  0 . 2 9  - 0 . 4 2  
* * * * * * * 
Appearance Score  0 .69  0 . 7 2  - 0 . 6 6  - 0 . 3 6  
Table 1 .37 .  C o r r e l a t i o n s  among c h a r a c t e r s  i n  F -MLT-2 (upper diagonal) 
and 9 - K T - 3  (lower) a t  Gwalior, 1a80-81. 
Days t o  Days Plant Seed Weight o f  
5 0% t o  h e i g h t  y i e l d  100 seeds  
f lower ing  m a t u r i t y  Ccm) (kg/ha) (g) 
* * 
Days t o  50% f lower ing  - 0 . 7 3  0.18 -0 .27  -0 .13 
** * 
Days t o  Matur i ty  0 .65  0 .40  -0.24 -0.08 
* * * * 
P l a n t  h e i g h t  (cm) 0 .46  0 . 4 6  - 0 . 2 6  -0 .05  
Seed y ie ld(kg /ha)  -0 .12  -0 .27  - 0 . 1 6  - -0.24 
Table  1 .38 .  C o r r e l a t i o n s  among c h a r a c t e r s  i n  F3-MLT-4 (upper  d iagona l )  
and F7-MLT-5 (lower) a t  Gwalior i n  1980-81. 
Days t o  Days P lan t  Seed Weight o f  
50% t o  he igh t  y i e l d  100 seeds  
f lowering m a t u r i t y  (cm) (kg/ha) (8) 
* * * 
Days t o  50% f lower ing  - 0.62 0 .20  -0 .15  -0 .35 
* * 
Days t o  m a t u r i t y  0 .68 0.32 0 .07 -0 .06  
* ** 
P l a n t  h e i g h t  (cm) 0 .37  0 .50  0 . 2 0  -0 .04  
Seed y i e l d  (kg/ha) - 0 . 2 7  - 0 . 2 5  -0 .08  - -0 .18 
* * 
Weight o f  100 seeds  (g) - 0 . 4 3  - 0 . 1 5  -0.18 - 0 . 1 6  - 
Tab1 c 1 . 3 9 .  130pulations selected from F3-MI.'I'- 2 to 5 
t o  be grown as F4 space p l a n t e d  b u l k s  
a t  H v d e r n t ~ a d  d u r i n g  1981 -81, .  
Cross 
n o .  
a Reasons for Selection 
t iydernbad  Gwnl l o r  
Contd.. . .Table 1.39 .  
Cross 
no. 
Reasons for selectiona 
Ryderabad Gwal i o r  
HY 
HY 







High yielding parents 
HY, IY and PY indicate high, intermediate and poor 
yield, respectively. 
due t o  i n s u f f i c i e n t  seed Early i n  the  season marked symptoms 
o f  i r o n  c h l o r o s i s  were observed and the  number:, of p l a n t s  show. 
i n g  svnptoms were recorded  and rogued L a r p e  numbers w i t h  
d i s t i n c t  symptoms occurred  p a r t i c u l a r l y  i n  c rosses  i r ,volving 
NEC-426, No-22, P-6099, H-208 and P - 1 2 7 .  
Visua l  s co re s  were ass igned  f o r  appe~irance and matur i ty  
and s i n g l e  p l a n t  s e l e c t i o n s  were mad? when the  e a r l i e s t  
p l a n t s  were matur ing .  Many of t h ~  populat ions were c l a s s i -  
f i e d  a s  l a t e  o r  very l a t e  an? few p l a n t s  were s e l e c t e d  i n  
t h e s e .  There appeared t o  be l i t t l e  c o r r e l a t i o n  between 
performance i n  19i9180 and appearance,  matur i ty  o r  numbers 
of  s i n g l e  p l a n t s  s e l e c t e d  t h i s  year  (Table 1 .40 )  Se lec ted  
s i n g l e  p l a n t s  (over  3000) w i l l  be sown as F5 progeny rows 
a t  Hvderabad i n  1981/8? .  
PROGENY ROWS 
The numbers o f  Fg and more advanced progenies  sown a t  Hyderabad 
and Hi s sa r  are shown i n  Table 1 . 4 1  Miere seed was ava i ldb l e  
two sowings be re  done, i n  s e p a r a t e  f i e l d s .  A t  Hyderabad, the 
second sowlng o f  F7  and Fg progenies  was i n  an i n s e c t i c i d e - f r e e  
a r e a .  Progenies of l a t e  and medium ma tu r i t y  p l a n t s  s e l e c t c d  a t  
Hyderabad were 41.0 grown a t  Hissar  and those of  e a r l v  m a t r ~ r i t v  
p l a n t s  s e l e c t e d  a t  H i s sa r  were grown a l s o  i n  Hyderabad. Fg t o  
P7 progenies  o f  s i n g l e  p l a n t s  s e l e c t e d  i n  t h e  w i l t  s l c k  p l o :  
i n  1979180 were a l s o  grown 
Tab1 e 1 . 4 1 .  Numbers of p rogeny  rows  grown a t  Hyderabnd and Hissar 
19x11q2. 
t lyderabad Hissar Total 
1 I I I I I 
Total 2720 1b 50 L 109 875 b154  
The p l o t  s i z e s  were 2  rows, 60 cm a p a r t  and 4 and 3 m long 
a t  Hyderabad and H i s s a r , r e s p e c t i v e l y  and t h e  two checks,  G-130 
and Annigeri  were sown a f t e r  every twenty p rogen ie s .  Records 
taken  a t  hyderabad inc luded  v i s u a l  s co re s  f o r  ma tu r i t y  and 
appearance and ,  i n  the second sowing of  t he  F7 and F8 progenies ,  
for i r o n  c h l o r o s i s .  The l a t t e r  were a l s o  r a t e d  f o r  pod borer  
damage by t h e  en tomologis t s .  S ingle  p l a n t s  were s e l e c t e d  i n  
s e g r e g a t i n g  rows. Uniform rows ratec.  3  o r  b e t t e r  f o r  appearance 
Table 1.40. The names, pedigrees and c h a r a c t e r i s t i c s  of F4 spaced plmted 
bulks,  1980-81. 
I L  
Number Pedigree 
- 
JM-466 x JG-221 PA-1 I 
SL-972-A x Caina PA-1 H 
NEC-1196 x JG-221 PA-1 H 
T-103 x P-619-1 PA-1 H 
P-45 x J(G-71 PA-1 H 
P-45 X P-9668 PA-1 H 
P-6099 x JG-71 P4-1 H 
P-6099 x NEC-426 PA-1 P 
P-6090 x P-1208 PA-I H 
P-138' x NEC-136 P4-2 P 
G-543 Y 7369-5-5-B P4-2 H 
NO-22 x 7369-5-5-R PA-2 H 
NEC-970 x 7341-8-1-B PA-2 H 
P-6 x 7369-5-5-8 PA-2 H 
JG-62 X 7330-10-4-B PA-2 H 
JG-62 x 7367-15-2-B PA-? H 
NEC-426 x 7332-7-2-8 PA- 2 H 
NEC-426 x 7347-6-4-8 PA-2 I 
NEC-123 x NEC-847 PA-3 H 
NEC-249 x GL-630 PA-3 P 
F-378 x NEC-802 PA-3 H 
JC-62 x H-355 PA-3 H 
H-208 x BDN-9-3 PA-3 H 
C-214 x JG-74 PA-3 H 
C-214 x JG-897 PA-3 H 
K-468 x P-1208 PA- 3 I 
K-468 x BDN-9-7 PA-3 H 
G-130 x JG-74 PA-4 H 
F-378 x JG-897 PA-4 I 
hEC-249 x P-271 PA-4 P 
P-6099 x P-9668 PA-4 H 
P-1181-A x 73114-IS-3-B PA-4 H 
P-1181-A x NEC-970 PA-4 H 
NEC-249 x NEC-197 PA-4 H 
H-208 x [Giza x CPI-36071) PA-4 H 
P-2215-1 x (,JC-71 x P-1613) PA-4 H 
7758-7-2-8 x (P-1363 x 
P-458) PA-5 H 
Chafa x (NEC-249 x Giza) PA-5 H 
Chafa x (P-1222 x P-1231) PA-5 H 
JM-466 x (P-30 x Ciza) PA-5 H 
NEC-495 x (P-200 x P-1100) PA-5 H 
N E C - ~ ~ ~ X ( P R R - ~ X P - ~ I O O )  PA-5 I 
T-103 X [P-1231 x CPI-36071) PA-5 H 




















E / L  
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ML 
E / L  
E/ML 
MIL 
E / L  














P e d i ~ r e e  
Y i e l d  s i t e  
P-2559 x F (BN-10 x NP-34) PA-5 )I 
P-127 x F5tJ6-62  x F-3.8) FA-6 
Radhey x F (H-208 x BEG-482) PA-6 f 1  
P-70 x F ~ [ ~ c - 6 2  x P-2252) Pi\- h 11 
F? (Radhey x NEC-123)-2 x 
F2(P-436 x P-861)-2 P4-6 tl 
F2!P-654 x P-12961-2 x 
F2IF-61 x Chafal-2 PA-h 11 
F2(P-458 x NP-34)-2 x 
F2CP-1363-1 x NEC-240)-2 PA- 6 P 
Fs('.J(;-62 x F-  100) s 
F s ( t , - 5 5 0  x R-110) P!\- h I 1  
P-9669 x F , ( 1 0 - 2 - 3  x P-472)-1 S 
F2 CP-2591 NEC-2491-1 PA- 6 t l  
F-61 x F2(T-103 x JM-530) x 
F2 (NEC-249 x NEC-143)- 1 FA- 6 I 
,JM-466 x B-110 PA H 
C-214 x P-2718-1 CW t f  
73143-5-1-B x 73126-6-2-0 P l\ ti 
7389-15-1-R x 73126-6-2-8 1'4 H 
K-850 x 7332-7-2-P (;kt H 
K-850 s 73126-6-2-8 P A  H 
C-214 x K-850 f A H 
C-214 x NEC-802 PA H 
H-208 x K-850 GW H 
11-208 x YE(:-802 PZ I I 
H-208 x h n i g e r i  I)! H 
F-378 x A n n i g e r i  I) A f f  
,JG-62 x NEC-XO? GW I I 
H-208 x P - 4 3 6  (;W H 
H-208 x 1,-550 GK H 
C-214 x BDK-9-3 PA 11 
(;-130 x A n n i g e r i  PA H 
NP-34 x P-45 PA I1 
,JG-71 x NEC-42h P A  H 
Chafn x (WR-315 x CFI-36071) G% H 
P-514 x Fs(K-850 x F-378) G W H 
F,(NEC-143 x C-2141-2 X 
~ ; ( R - 1 0 8  x WR-315)-2 (;W H 
73126-6-2-R x GL-hS1 FA P 
H-208 x P-2571 PA P 
1980/81 
Maturity C'sual No. of  












E/  L 





E / I ,  
M/ L 
MIL 
E / L  
M I L  




Tria Visual NO. o 
lit:' Mlturit~ score S . P . 2  
76878 P-1363-1 x 7347-6-4-8 GW P MI L 3 16 
761229 (P-30 x P-458) X 
(C-214 x P-183) GW P MIL 4 21 
Total 3214 
Site PA = Patanchem 
(1979180) GW = Cwalior 
Maturity E = Early 
(1980181) M = Medium 
ML = Mid-late 
L = Late 
VL = Very late 
Yield H = High 
(1979180) I = Intermediate 
P = Poor 
Visual score for appearance on scale 
of 1 to 5 where 1 is excellent. 
were h a r v e s t e d  f o r  y i e l d  e s t i m a t e s .  The numbers of s i n g l e  
p l a n t s  and rows ha rves t ed  a r e  shown i n  Table 1 . 4 2 .  
Table  1 . 4 2 .  Numbers of rows and s i n g l e  p l a n t s  ha rves t ed  i n  
progeny rows a t  Hyderabad and Hissar 1780/81.  
Hyderabad 
Rows S i n g l e  
- 
Hissar 
RU w h  Sing le  
p l a n t s  plants 
Many of t he  progenies  were l a t e r  than Anniger i ,  t he  s t an -  
dard check f o r  south  I n d i a .  G-130 showed c o n s i s t e n t l y  severe 
symptoms of i r o n  c h l o r o s i s  which d i d ,  however, appear t o  be 
conf ined  mainly t o  l a t e r  maturing progenies .  F ina l  s e l e c t i o n  
of e n t r i e s  f o r  ICSN-DS was based on seed y i e l d  expressed as  a  
pe rcen t age  of t he  n e a r e s t  l o c a l  check, Anniger i ;  and seed 
c h a r a c t e r i s t i c s .  
A t  H i s s a r ,  most p rogenies  were k i l l e d  by B c t r y  ti,< a t  the  
pod format ion  s t a g e .  However, a few were f r e e  from d i sea se  
and s i n g l e  p l a n t s  were s e l e c t e d  (Table 1 . 4 2 ) .  The progenies 
where most p l a n t s  surv ived  and were uniform were bulk ha rves t ed ,  
and 6 5  were lnc luded  i n  t he  ICSN-DL. 
D e t a i l s  of t h e  e n t r i e s  included i n  the  ICSNs a r e  given i n  
Progress  Report No.11, Report of the  S ix th  I n t e r n a t i o n a l  
Chickpea T r i a l s  and Nurser ies  1980181. 
PRELIMINARY YIELD TRIALS 
Three Pre l iminary  Y ie ld  T r i a l s  were conducted i nc lud ing  ICCC 
e n t r i e s  which had n o t  been adequate ly  t e s t e d  prev ious ly  and 
bulked progenies  from 1979180 wi th  i n s u f f i c i e n t  seed f o r  en t ry  
i n  ICSN. ICCC-4, ICCC-13 and Annigeri  were included a s  checks 
a t  Hyderabad and Annigeri  was r ep l aced  by G-130 a :  Gwalior 
(Tables  1 . 4 3  and 1 . 4 4 ) .  T r i a l s  1 and 2 ,  of e a r l y  and medium 
d u r a t i o n  m a t e r i a l  were sown as  7 x 7 quadruple l a c t i c e s  with 
f o u r  r e p l i c a t e s  a t  Hyderabad and Gwalior and T r i a l  3  of mid- 
l a t e  d u r a t i o n  l i n e s  was an e i g h t  e n t r y  randomized block design 
w i th  4 r e p l i c a t e s  sown a t  Gwalior o n l y ,  The p l o t  s i z e  was 4 
T a b l e  1 . 4 3  k n t r i  es  I n  P r e l i m i n a r y  I ' i t .1 d T r i a M a t  Hyderabad and Gwal ior  





~ s ~ ~ s - ~ ~ P - B I I - D ~  
75701 -25P- RIl-l;r 
75701 -3SP-RII- H I '  
75701 -38P-Hii-L11' 
75701-4(1LJ-Rl!-131' 
75701-481'- h ; ' -  lir 
75756-3H-Hi'- \ \ I '  
75756-511-HI1 i l l '  














75885-1 11-81'- R I '  
75898 - l1)l)-nt;-1{p 
'5?097-28!'-HIl- TIT' 
7520!)8-401)-811- R I '  
7521 00-1 .!P-1411-HP 
752194-421'-RtI- I \ "  
7521 <)4-43P-l{lI-kl' 
7 5 2 1  94-44P--1311-RI' 
74133R-S1~-!P-liP-Hf' 
741481-31'-1P-Rf -l?F 






751 945-4P- 11'-Ell-UP 





ICCC- 1 3  
Anniger i / ( ; -  130 
IJe:li g r e e  
.I[;-71 x P-188 
. J C - 7 1  x p-:iX$ 
, l ~ ; - ~ l  x l 1  .<8h 
7 !'-:$8 
Y t ' ~ ' - 2 ~ 1 ~  x I -30 
! K 1'- < f l R  
1'- xi' x P-jX'C 
7 [ ) - I C ' X  
P-30 x P-788 
1 ' -T i l  u i l-388 
I' l ' ! ?  x - 2 1 2  
l ' - lOl3  Y ( ' - 214  
P-101 i .i t ' .  2 1 1  
H--108 x ? ! I ) - ? 4  
C-21d .< l1-IA3 
1:-:13 x 1'-IEi 
C:-,'l.l x 1'-1H.i 
1'- 1,131 x 1'-1265. 
r l -  12x1 \ r ) - i  245  
P-1,!3l ' ! ' - I 2 6 5  
1 ' - ! > T i  , / ' - l i b . ?  
1 ' - 1 2 ; 1  u I '  1265 
I J - L ? ~ !  x r - 1 2 6 s  
! I -  l ? ? l  u 1'-1 2h5 
l1. ,12l4 i !'-I231 
WR-315 u KS-ll 
I'-lt>Ol x 1 ' - ' 2 1 4  
F , iP - " ! l  r Cb'Wtt- 1 1  17 x F2(C-235 x NE(:-249)-2 
F?iP-98 x WFWG-111) x F2(C-235 x NEC-2495-3 
12il'-!I!) x hfFW(;-IIT) x F2(C-235 x NEC-249)-5 
t2(T1-SO.! 1 P-43h': x F2(F-240 x P-3090)-2  
Ib,(1'-50? x 1'-436) x F?(F-240 x P-3090)-2  
!-?IP-5112 x 1 ' - 4 3 6 )  x ~ 7 ( ~ - 2 4 0  x P-3090)-2  
1 ' -Sbl  x i J - ~ l 5 h  
1 t 1 - 2 - 3  x P-272 
iN!J('-lhi!) x 1,-550) x J(;-62 
L 550 x !dl:('-584 
r -1245-1  s ( r -648  x BG-1) 
(:.-,!55 x (\iE(:-143 x P-388) 
NEC-15??  x (1'-3 x P-272) 
N F C - I 5 7 2  x IT-3  x P-272) 
(JG-62 x Nk1:-139) x (P-3090 x Pant  G-104) 
(F-861 x P-1243) x (NEC-123 x P-149) 
(P -11-9  x P-919-1) x (P-4282 x K-1184) 
(NEC-141 x 1'-103) x (Chafa x P-3090) 
F?(Ceylon-2 s P-1243) x F2(F-61 x NEC-759)-4 
Table 1.44, Entries in Preli.in8xy Yield Trial-2 a t  ~ y d e n b o d  











- - - - -  - . - - 
Lebmew b c r l  x P-654 
F2 (P-1786 x C-214) x Pt(F-4% x L-550) 
P 2 v -  34 x P-38%) x P 2 ( P ~ t  G-102 x C~ylott-2) 
F2(K-850 % JC-221) x P2(H-208 x JC-24) 
F2(Pant C-104 x Ceylon-2) x Fz(SP-405 r L-SSO) 
Fz(K-8SO x Chafe) x F (JC-62 x 7-3) 
F (K-850 x T-3) x p2(3C-62 x BEG-482) 
(I-100 x P-436) x (L-150 I P-37O) 
-272 x (P-61 x L-550) 
-3111 x C-130 
-3111 x H-208 
-SO2 x BG-1 
-502 x H-208 
-1387 x 6-130 
G-130 x &d&y 
e-130 r k d h r y  
C-130 x JC-221 
C-130 X JC-221 
C-2.35 x JC-221 
H-208 X P-4804 
(K-850 x (JI-517) x (JC-62 x N o e s )  
P-1387 x [L-550 X E-100) 
JC-62 x (KJSO x Chafr) 
L-532 x (K-850 x U-5/7) 
P-3111 x (K-850 x L-345) 
P-3111 x (K-850 x L-34s) 
P-3 111 x (K-850 x L-US) 
JC-62 x (CW-517 X Pmt C-104) 
C-543 x (Ceylon-2 x CP-66) 
(JG-62 x P-378) x L-550 
(JG-62 x F-378) x L-SSO 
(JG-62 x C b f a )  x (E-100 X P-436) 
-S172 x (USA-613 x BEG-482) 
-3172 x (USA-613 x BEC-482) 
-436 x (P-1387 % F-378) 
-456 x (P-1387 x P-378) 
-214 x (BG-1 X POW) 
-272 X (1-545 X Pmt C1102) 
-481 x (JG-62 x P-1630) 
N0.296 x (F-378 X E-100) 
P-502 x Nos501 
rows, 4 m long and 60 cm a p a r t ,  Days t o  507, f lowering and 
days t o  ma tu r i t y  were recorded.  A v i s u a l  s co re  was made 
f o r  appearance. Seed s i z e  was determined from samples of 
100  seeds .  A t  Hvderabad s t ands  were no t  good and seed y i e ld  
was est imated from up t o  3 . 5  m l eng th  of  one row per p l o t .  
A t  Gwalior,  1.5m l engths  of t he  two middle rows were ha r -  
vested f o r  seed y i e l d .  
A t  Hyderabad, t he  t r i a l s  were s i t u a t e d  i n  an a r ea  where 
t he  water  t a b l e  was h igh  ar.d, toge ther  wi th  t he  sampling t o  
ob t a in  y i e l d  e s t i m a t e s ,  probablv c o n t r ~ b u t e d  t o  t h e  unexpec- 
t e d l y  h igh  seed v i e l d s  obtained.  Davs t o  f lowering and matu- 
r i t y  were l e s s  a t  IIvderaoad than a t  Cwalior and t he  seeds pro- 
duced were l a r g e r .  
I n  T r i a l  1 , ?t  H,~cierabad f i v e  e n t r i e s  y ie lded  s i g n i f i c a n t l y  
higher  than Anllipct i (Table 1 . 4 5 )  . The h ighes t  y i e l d e r s  were 
IC-75758-38H-HY-IiP (1414 kg I t la )  and TC-75841-49P-BH-BP (3238 
k g l h a ) .  A t  G w a l i o r ,  t h e r e  were a l s o  f i v e  e n t r i e s  giving s i g n i -  
f i c a n t l v  higher  v i e l d s  than t he  check (G-130) but d id  not  co r r e s -  
pond with those a t  Hvderabad. The h ighes t  y i e l d e r s  a t  Cwalior 
were TC-75674-25P-RP-RP (1124 kg/hd) and IC-75885-IH-BP-BP (1256 
kgfha) .  
In  T r i a l  2 ,  at. Ilvdcrabad none of  t h e  e n t r i e s  y ie lded  s i g n i -  
f i c a n t l v  highel- than Annigeri (Table 1 . 4 6 ) .  The heav i e s t  seed 
v i e l d s  were ~ ro t l uced  hv TC-74697-LP-LB-IH-1H-BH-BP (3003 kglha)  
and IT-7L685-QP-1,R-lH- Lp-lp-R? ( 2 9 7 6  k g ) .  A t  clwalior , e igh t  
e n t r i e s  were s i f r n i f i c a n t l v  higher  vieldi.ng than G-130 but again 
did not  correspond with t he  h ighes t  y i e ld ing  e n t r i e s  from 
Hvderabad, The h ighes t  y i e l d e r s  were IC-74345-4H-1H-2P-1P-BP 
(1314 kg/ha\  and ICCC-15 (1274 k g ) .  
In  T r i a l  3 ,  a t  Gwalior on lv ,  t h e r e  were no s i g n i f i c a n t  
d i f f e r e n c e s  amonn e n t r i e s  f o r  seed v i e l d  (Table 1 . 4 7 ) .  
As i n  the F? t r i a l s ,  t h e r e  were cons i s t en t  p o s i t i v e  assoc ia -  
t i o n s  between davs t o  f lowering and t o  ma tu r i t y  (Tables 1 .48  and 
1 . 4 9 ) .  A t  Hvderabad, the  e a r l i e r  c u l t i v a r s  were v i s u a l l y  r a t e d  
b e t t e r  than t he  l a t e r  maturing e n t r i e s  but  t h i s  was not  r e f l e c t e d  
i n  b e t t e r  v i e l d s .  Seed s i z e  tended t o  be nega t i ve ly  c o r r e l a t e d  
wi th  e a r l i n e s s ,  the  c o r r e l a t i o n s  being s i g n i f i c a n t  i n  T r i a l  1 a t  
Kyderabad . .4t (:walior, p l an t  heip;ht showed p o s i t i v e  c o r r e l a t i o n s  
with m a t u r i t v .  
Table 1.45.Characteristics of entries in Preliminary Yield Irial-1 at Hyderabad and Gwalior in 1980-81 
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21 96 1002 
1247 94 7 
1479 88 1 
1823 1093 
3414 613 
204 1 736 




















Contd.. . .Table 1.45. 
Day' to Days to maturity height Weight loo Seed yield (kg/ha) IC nmber/name flowering (-1 seeds (g) 














Annigeri /G-1 3oa 
Range 




; - 2  
h 
s 3 












a m a a a a m  
m I m m m m  I 
Table  1 . 4 ' .  C h a r n c t e r l s t i c s  o f  e n t r i e s  i n  Pre l iminary  Yiel(! T r i a l - :  
a t  Gwalior i n  1980 -81 .  
Days t o  Ihyz  P l a n t  W e i ~ h r  o f  Seed 
Entry 5 0 O0 t o h e i g h t  1 00 q e e d s  y i e l d  
f lower ing  m a t u r i t y  ( c -r' ; [ R )  ( k g / h a )  
I C C C - I '  
TCC('- 18 
ICCC-21 
ICCC-  19 
Table 1 - 4 8 .  C o r r e l a t i o n s  among c h a r a c t e r s  i n  Pre l iminary  Yie ld  T r i a l - 1  
a t  Hyderabad (upper diagonal)  and Gwalior (lower d i agona l ) ,  
1980-81. 
Days t o  Days Plant  Seed Weight o f  Visual 
50% to  height  y i e l d  100 seeds  score 
f lower ing ma tu r i t y  (cm) (kg/ha) (g) 
t t t t 
Days t o  50% f lower ing - 0.74 - -0.12 -0.29 0 .57  
* *  * t* 
Days t o  m a t u r i t y  0 .50  -0 .11 -0.30 0.56 
t 
Plant  he igh t  (cm) 0.22 0.52 - 
i. t i t  
Seed y i e l d m g / h a )  -0 .29  0.02 0.14 - 0.36 -0.49 
Weight o f  100 seeds (g )  - 0 . 2 5  -0 .01 0.06 -0.04 -0.28 
Visual s c o r e  0 . 0 4  -0.1b -0 .13  -0 .21 -0.19 
Table 1 .49.  c o r r e l a t i o n s  among c h a r a c t e r s  i n  Pre l iminary  Yie ld  T r i a l - 2  
at Hyderabad (upper d i agona l )  and Gwalior ( lower d i agona l ) ,  
1980-81. 
Days t o  Days P lan t  Seed Weight of  Visual 
50% t o  he igh t  y i e l d  100 seeds  score 
f lower ing ma tu r i t y  (cmj jkg/ha) ( g )  . 
* t t t 
Days t o  50% f lower ing - 0.71 - -0 .13 -0.24 0.53 
* *  * * 
Days t o  m a t u r i t y  0 .59 -0.06 -0.16 0.47 
* 
Plant  he igh t  (cm) 0 . 1 8  0 . 5 5  - 
Seed y i e l d  (kglha) -0 .10  - 0 . 0 1  0.06 - 0.12 -0.26 
Weight o f  100 seeds (g )  -0 .15  -0.01 0.10 -0 .00 -0.22 
Visual s c o r e  0.12 0.01 0.02 -0.19 0,Ol 
Appendix 1 . 1 .  Paren tage  of  c r o s s e s  i n  FI /F2  10 x 10 d i a l l e l  t r i a l  a t  
H i s s a r  i n  1980-81. 
IC Paren tage  
number I C  p a r e n t a g e  number 
H-208 x K-850 
H-208 x L-550 
H-LO8 x P-636 
H-208 x NEC-177 
H-208 x HMS-8 
H-208 x P-324 
H-208 x P-2161 
H-208 x P-4351-1 
H-208 x Pant ( ; - I11  
K-850 x L-.isrl 
K-850 x P-63b 
K-850 x NEC-177 
K-850 x IDIS-8 
K-850 x P-324 
K-850 u P-2161 
K-850 x P-4351-1 
K-850 x Pant G - 1 1 4  
I--550 X P-03h 
L-550 x UFC-177 
1,-550 u HMS-8 
L-ssn x P-323 
1,-550 x 2161 
I,-550 x P-4351-1 
~ -- ~ - -  - 
1.-550 x Pant G-114 
1'-h36 x NEC-177 
f'-636 x HMS-8 
P-636 x P-324 
P-636 X P-2161 
P-636 x P-4351 
P-636 x Pant C-114 
UEC-177 x HMS-8 
NEC-177 x P-324 
NEC-177 x P-2161 
NEC-177 X P-4351-1 
NEC-177 x Pant  G-114 
HMS-8 x P-324 
HMS-8 x P-2161 
HMS-8 x P-4353-1 
HMS-8 x P m t  G-114 
P-324 x P-2161 
1'-324 x P-4353-1 
P - 3 2 4  x Pant G-114 
P-2161 x P-4353-1 
1)-2lhl x Pant G-114 
P-4353-1 x Pant G-114 
R = s e l e c t e d  f o r  f u r t h e r  t e s t i n g .  
Appendix 1 .2 .  Parentage of c r o s s e s  i n  F1/F2 10 x 5 l i n e  x t e s t e r  t r i a l  





G-130 x ICCC-10 
G-130 x ICCC-11 
G-130 x ICCC-17 
G-130 x ICCC-18 
G-130 x I(:CC-19 
G-130 x IC('C-20 
G-130 x T(:CC-21 
G-130 x IC-73167-5-3-B 
G-130 x TC-737-18-1 - B  
G-130 x IC-7357-22-3-B 
Pant G-114 x ICCC-10 
Pant G-114 x ICCC-11 
Pant G-114 x ICCC-17 
Pant G-114 x ICCC-18 
Pant 1;-114 x TCCC-19 
Pant G-114 x ICCC-20 
Pant C-114 x KCC-21 
Pant G-114 x I('-73167-5-3-B 
Pant C-114 x IC-737-18-1-B 
Pant C-114 x IC-7357-22-3-8 
H-208 x TCCC-I0 
H-208 x TCCC-11 
H-208 x I(:(:C-l 7 
H-208 x ICCC-18 
ti-208 x ICCC-19 
Appendix 1 . 3 .  P a r e n t a g e  o f  c r o s s e s  i n  F, 10 x 1 0  d i a l l e l  t r l a l  
a t  Hissar i n  1980-81 a r e  t h e  same as fo?  t h e  F,  10 x 1 0  d i a l l e l  
t r i a l  a t  I iyderahad.  The p a r e n t a g e  of t h e  c r n s 5 e s  i n  t h e  t l  
19 x 5 l i n e  x tester t r i a l  a t  Hissar a r e  g i v e n  i n  R.O.W. 1979- 
80 t a b l e  1 . 1 4 .  Cornhinations i n v o l v i n g  C - 5 4 3  o m i t t e d  due t o  
s h o r t a g e  of seed. 
Appendix 1 . 4 .  P q i 8 - c n t n g r  of c ~ ~ o . ; \ ~ > s  i n  t r : . i l , >  of n ~ i s c e l l a n e o t l s  
I , ! ) o p ~ i l a t ~ r ~ ~ ~ h  . s t  l i i , , . a ~  I T I  l 6 ,Sc i -HI  
------- 
IC  Number 1 arent'1,qc 
PROJECT 2 : DEVELOPMENT OF KABUL1 CULTIVARS AND SUPERIOR 
BREEDING MATERIALS 
OBJECTIVES : a .  To breed high y i e ld ing ,  d i sease  r e s i s t a n t  
k a b u l i  c u l t i v a r s  wi th  good consumer accept -  
ance 
b .  To c o n t r i b u t e  advanced breeding l i n e s  and 
seg re  a t i n g  populat ions t o  the  programs 
of k a % u l i  producing coun t r i e s .  
INTRODUCTION 
The ma jo r i ty  of t h e  kabu l i  breeding work has now been t r a n s -  
f e r r e d  t o  H i s s a r ,  w i t h  the  aim of developing improved kabu l i  
genotypes f o r  n o r t h  I n d i a .  As i n  the d e s i  p r o j e c t  t he  bulk/  
pedigree  method i s  being u t i l i s e d ,  involving r e p l i c a t e d  t e s t s  
of F1,  F2 and Fy popula t ions  followed by s i n g l e  p l a n t  s e l ec -  
t i o n  i n  Fqs of promising c r o s s e s .  The roducts  of t he  program 
feed i n t o  the  t r i a l s  of ICARDA and of tRe AICPIP. 
The t r i a l s  were a f f e c t e d  by te rmi te  damage and w i l t  i n  
t he  e a r l y  p a r t  of t h e  season followed by A 8 c o c ~ h y t a  and 
B o t r y t i s  i n  the  l a t e r  s t a g e s  of development but  u s e f u l  
da t a  were ob ta ined .  
HYBRIDISATION 
Eighty two s t r a i n s  were inc.luded i n  the c ros s ing  b lock .  Their  
o r i g i n s  and main c h a r a c t e r j - s t i c s  a r e  given i n  Table 2 . 1 ,  which 
i l l u s t r a t e s  t h e  cons ide rab le  range f o r  days t o  f lower ,  p l a n t  
h e i g h t ,  branch and pod nllml>ers and seed s i z e .  Most of t he  l i n e s  
o r i g i n a t e d  i n  I n d i a ,  I r a n  and U.S .S . R .  (Table 2 . 2 ) .  
Twentysix new e n t r i e s  i n  t he  c ros s in  block t h i s  year  
included kabu l i  w i l t  r e s i s t a n t  l i n e s ,  h i &  y i e l d i n g  s t r a i n s  
developed a t  ICRISAT and promising s t r a i n s  from t h e  genn- 
plasm. Some of t hese  were a l s o  included f o r  f u r t h e r  evalua-  
t i o n  and poss ib l e  f u t u r e  u s e .  Eighteen l i n e s  were d i s c o n t i -  
nued on account of l a c k  3f promise. 
We made a  1 5  x 6 l i n e  x t e s t e r  s e t  (Table 2.3)  involv ing  
15 h igh  y i e ld ing  o r  w i l t  r e s i s t a n t  kabu l i  l i n e s  and t h r e e  d e s i  
and t h r e e  kabu l i  h i g h  yictlding t e s t e r s .  Two w i l t  r e s i s t a n t  
kabu l i  l i n e s ,  ICCL-80002 and -80004, developed a t  ICRISAT, 
were used i n  c ros ses  t o  i .ncorporate w i l t  r e s i s t a n c e .  S ix  
o the r  c ros ses  were made f 'or  h igh  y i e l d  (Table 2 . 4 ) .  
Mater ia l  involv ing  K x K and D x K c ros ses  from o t h e r  
p r o j e c t s  w i l l  a l s o  b e  inc luded i n  t h i s  p r o j e c t .  
T a b l e  2 .1 .  O r i g i n s  and character is t icsa of t h e  k a b u l i  e n t r i e s  i n  t h e  c r o s s i n g  b l o c k  g r o w n  a t  ICRISAT C e n t e r ,  
1980/81. 
9) 
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m 0  E z a f+ 
C 
n a a  zvr v, 3z 
* 
I C C - 4 9 2 5  C - 1 0 4  
ICC-10761-ERS C R I C - 3 5 3 8 0  
ICC-7773,  G i z a  
ICC-5244,  GL-622 
ICC-5250,  GL-629 
ICC-5253,  GL-633 
ICC-5255,  GL-635 
ICC-5256  GL-637 
ICC-5264 GL-645 
ICC-5264-EM GL-645 
I C C - 5 2 7 0  GL-651 
Ice-8284 , HyB-16-3 
TCC-12317 ,  ICCC-24 
I C C - 1 2 3 1 8 ,  ICCC-25 
I C C - 1 2 3 1 9  ICCC-26 
ICC-7510  JAM 
ICC-8446  JM-466  
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Pedigree 
Origin 
Days t o  50% 
flowering 










Plant  height  
(cm) 
Plant  width 
(em) 
Growth h a b i t  
Number o f  
secondary 
branches 
Number of  
pods/pl an t  
; 
Days t o  
matur i ty  
Number of 
seedslpod 
Seed c o l o r  I 
Weight of  100 
seeds l g )  
Number 
Pedigree  
Or ig in  
Days t o  50% 
f lowering 
P lan t  h e i g h t  
Icm3 
P lan t  width 
Icml 
Growth h a b i t  
umber o f  p r i  
,ary branches 




pods/p 1 a n t  
Days t o  
m a t u r i t y  
Number o f  
seeds/pod 
Seed color 
le ight  o f  1 Q C  
seeds  (g) 
Table 2.2 Origin by countries of kabuli strains 






















Table 2.3. Details of parents used in 15 x 6 
line x tester study. 
Entries Characteri stics 
Lines 
ICCLJ- 8 0 0 0 2  
I C C L - 8 0 0 0 4  
I C C L - 8 0 0 0 7  
I C C L - 8 0 0 1 0  
I C C L - 8 0 0 1  1 
I C C 1 , - 8 0 0  15 
I C C L - 8 0 0 1 9  
I CCC- 2 4  
l CCC- 25 
I CCC- 26  
GI,-h33 
GL-b35 
G L - 6 3 7  
P - 9 6 2 3  
I C - 7 4 0 7 6 5 - 9 H - 1 H - 1 P - B H  
Kabuli wilt resistant 
Kabuli wilt resistant 
Kabuli High yield 
Kahlli High yield 
Kabuli High yield 
Kabuli High yield 
Kabu 1 i High yield 
Kabuli High yield 
Kabuli High yield 
Kabuli High yield 
Kabuli High yield 
Kabuli High yield 
Kabuli High yield 
Kabuli large seed 
Kabuli High yield 
Contd . . . .  Table  2 . 3 .  
E n t r i e s  C h a r a c t e r i s t i c s  
T e s t e r s  




Desi  h i g h  y i e l d  
Des i  h i g h  y i e l d  and 
w i l t  r e s i s t a n t  
Desi h i g h  y i e l d  
Kabuli  h i g h  y i e l d  
Kabuli  h i g h  y i e l d  
Kabuli h i g h  y i e ld  and 
large s e e d  
Table  2 . 4 .  Crosses made among h i g h  y i e l d i n g  kabul i  




F s of  c rosses  made i n  1979/80 were advanced of f -season  i n  
~ H s i m i r  . 
F1 10 x 4 l i n e  x tester t r i a l .  Th i r t  -nine F l s ,  t h e  14 
parents  (See ROW, 197Y780 , Table 2.5 7 and 11 checks 
were sown i n  an 8 x 8 t r i p l e  l a t t i c e  deeign wi th  
Plots  of 1 row, 4m i n  length  a.nd 60 cms a p a r t .  The num e r s  of 
days t o  f i r s t  and 50% f?,owering and seed y i e l d s  were 
recorded on a  p l o t  b a s i ! ~  and the e n t r i e s  r a t e d  f o r  
d i sease  inc idence .  
P l an t  s tands  were:  v a r i a b l e  r e s u l t i n  i n  a v e r  high 
c o e f f i c i e n t  of v a r i a t i ~ o n  f o r  seed y i e l d  f Table 2 . 5  7 . 
The d e s i  c u l t i v a r  H-208 gave the h ighes t  seed y i e l d  of 
2961 kg/ha, s i g n i f i c a n t l y  higher  than a l l  o t h e r  e n t r i e s .  
Among the  kabul i  ma te r . i a l s ,  IC-7358-8-2-0-BH gave the 
Table 2.5, Characteristics of Fl avsrations, parents and checks in 
10 x 4 L x T experiment at Hissar, 1980/81. 
Pedigree 
3 generation 
Days to Days to Disease 
1st 50% 
flower flowering score 
Seed yield 
kw'a K z m c  

























OayS Disease Seed y i e l d  1 s t  50% 
flower f lowering sco re  kg/ha Kank 









highes t  y i e l d  and t h i s  was r e f l e c t e d  i n  t h e  h igher  mean 
y i e l d  of t h e  F s  of which i t  was a p a r e n t .  L-550,  t h e  
s t andard  kabulk check c u l t i v a r  ranked 27th w i t h  1116 kg 
s e e d l h a .  The l i n e s ,  NEC-139 and P-9800 i n i t i a t e d  
f lowering b e f o r e  temperatures  dropped and much e a r l i e r  
than o t h e r  genotypes. Flowering a l s o  s t a r t e d  e a r l y  i n  
one rep  of four  o t h e r  e n t r i e s  c o n t r i b u t i n g  t o  a  h igher  
than normal C .V. f o r  days t o  flowel-ing. 
There were s i g n i f i c a n t  difference:;  due t o  l i n e s  f o r  
a l l  c h a r a c t e r s  except d i s e a s e  r a t i n g  which was h igh ly  
v a r i a b l e  (Table 2 . 6 ) .  Differences  due t o  t e s t e r s  and 
t h e  l i n e  x t e s t e r  i n t e r a c t i o n s  wele non s i g n i f i c a n t .  
Est imates  of GCA var iances  were p o s i t i v e ,  u s u a l l y  s i g n i -  
f i c a n t  and much g r e a t e r  than SCA v a r i a g c e s ,  except i n  
t h e  case  of d i s e a s e  rat- ings and seed y i e l d .  
Among l i n e s ,  G L - 6 2 9 ,  GL-622 and No.501 were t h e  b e s t  
g e n e r a l  combiners f o r  seed y i e l d  and NEC-139 and -329 the  
p o o r e s t ,  the l a t t e r  a s s o c i a t e d  wi th  good general  combining 
a b i l i t y  f o r  e a r l y  f lowering and high d i s e a s e  scores  (Table 
2 .7)  . Among the  t e s t e r s ,  none of the  GCA e f f e c t s  were 
s i g n i f i c a n t .  SCA e f f e c t s  were a l l  non s i g n i f i c a n t  except 
f o r  a  s i g n i f i c a n t  value  f o r  days t o  50% f lowering i n  the  
case  of NEC-139 x IC-7347-6-4-R-BH (Table 2 . 8 ) .  
F2 AND MORE ADVANCED GENERATIONS 
The F 2  and more advanced genera t ions  were grown i n  
r e p l i c a t e d  t r i a l s  o r  a s  non r e p l i c a t e d  progeny rows o r  
b u l k s .  
Repl icated T r i a l s  
F2 10 x 4 l i n e  x t e s t e r  t r i a l .  The same c r o s s e s  which were 
included i n  the  F1 10 x 4 l i n e  t e s t e r  were a l s o  eva lua ted  
i n  a r e p l i c a t e d  t r i a l  i n  t h e  F2 genera t ion  , a f t e r  advancing 
t h e  F ~ s  i n  the  o f f - s e a s o n  nursery  i n  Kashmir, compared w i t h  
the  p a r e n t s  and the  same check c u l t i v a r s .  
The t r i a l  was sown as  an 8 x  8 t r i p l e  l a t t i c e  w i t h  3 
r e p l i c a t i o n s  and p l o t s  of 4 rows, 4m long and 60 cm a p a r t .  
The number of days t o  f i r s t  and 50% f lowering and m a t u r i t y ;  
p l a n t  h e i g h t ;  the  numbers of primary and secondary branches 
and y i e l d  per p l a n t ;  the  number of seeds per  pod; seed s i z e ;  
and seed y i e l d  were recorded on a  p l o t  b a s i s .  
Due t o  v a r i a b l e  s t ands  and growth and d i s e a s e  problems 
the  d a t a  were very v a r i a b l e .  Yields  were lower than i n  t h e  
F1 t r i a l  and t h e  h ighes t  y i e l d e r  was GL-629 w i t h  1761 kg per  
ha bu t  d i f f e r e n c e s  among e n t r i e s  were no t  s i g n i f i c a n t  
(Table 2 . 9 ) .  
Table 2 . 6 .  Mean squares  from t h e  a n a l y s i s  of  var iance and es t ima tes  o f  
GCA and  SCA var iances  i n  F 1  10 x 4 l i n e  x t e s t e r  t r i a l  a t  
Hlssar  in  1980-81. 
Source DF Days t o  f i r s t  Days t o  50% Disease Seed y i e l d  flower flowering score  kg/ha 
Mean squares  
Lines 9 176.77** 97.91** 7.87 1225120** 
T e s t e r s  3 98.82* 86.69* 8.59 291827 
L i n e s x T e s t e r s  2 7  32.65 26.79 4.61 260551 
E r r o r  7 8  41.23 34.20 4.20 197470 
Variance es t ima tes  
Table 2 ,7 .  Estimates of  CCA e f f e c t s  and t h e i r  s tandard e r r o r s  
from F 10 x 4 l i n e  x t e s t e r  t r i a l  a t  Hissa r ,  
1~80 /8!  
Days t o  
1 s t  Days Disease Seed y i e l d  5 oeo  



















Table 2.8.  SCA e f f e c t s  in F1 10 x 4 L x T t r i a l  at  Hissar, 1980/81. 
Crosses 
Qays t o  Days t o  
1s t  50% Disease Seed yie ld  
flower flowering kp/ha 
z a 3 r 3 rn r 10 1 71 7 n 
I 7 I a w  m A 0 
N 'A 0 C-' N N e 
'0 N 0 W t4 
a 10 X X X X X X X X  
x x x x  
X X X X X X  .I-,.J J - J - ~ ~ Q  
.J  -4 4 4  X X x x q 4 4 4 W % W > , A A % W  
4 4 4  J ~ I . ~ ' ~ ~ W A ~ ~ ~ ~ W W % % D W ~ ~ D % A ~  
W W W ' A * A ' d m W D m W W W W m % A m r Q m - J % D y p y  
e m m m e m ~ m ~ m r n w ~ m a m . ~ a ~  I I I I 
- I Q ) ~ ~ V I - J ~ I  I I I ~ 3 m q m 1  I I I a - n m m - c h P  
I I I I 1 I  ' J l C m m I  I I I m r m m l  - 4 1  I I 4 1  
m m v l r m m ~  3 1  I m r m w l  4 1  I W I  P N W I  P t J  
1 1  1 4 1  1 8 A l  P N I  4 1  I W l  & P u l  P 3 1  I I P 3 l  
P N ~ I  e t Q I  N~ I W l  e N I  N~ - 1  W S - I  m m  
I I I N I  1 - 1  m m l  N , I  I 1 1  w w Q m I  1 T W I  
W S + I  m w m w l  I + - I  W W - ~ W I  I I I W W I  
Days t o  1 s t  
f 1 ower 
flowering 
Days t o m a t u r i  
Plant height(cm 1 & 
Days t o  pod s e t  
Number of pods/ 
plant  
Single plant  
y i e l d  
\'isual score 
Disease score 
Weight of 100 
seeds (g] 
Seed y ie ld  
kg/ha 
3 z CI 
? 
m m 
e 10 10 P . 4 . 4 - 4 4  
Or 2 
W W W ' d X x X x x X  
x x x x m m ~ m  
' a m - 4 m - 1 - 4 - 4 - 4 u q  
- 4 . 4 - 4 4 1  I  I  I W W W W W W  
~ ~ ~ ~ m w m m m m P m m m  
m Z P m  I -4 I  I a m . 4 m U ) m  
a L l - 4 m W I  P N I  I  I I I  I  
I  I I I I N  I I W l W m m W r  
m r m m r ~  w w l  4 1  I I -4 
1 . 4 1  1 W W I  I W l  P N W I  
W I  P N l  l W W l  N I  I  I  N  
I N I  I w w x r r ~  w w r ~  
- 1  w w w x  V W l  1 a m  
W W I  I I 1  W W I  I 
l  l w w  w w 2 3 w w  
W W 2 T  
P I  
w z  w x  
E n t r i e s  
Days t o  1 s t  
flower 
Days t o  50% 
flowering 
Days t o  maturi ty  
P lan t  he igh t  (cm) 
N N N N N N N N N N N N N N  
. . . O s . s ' P r . . . s  
m m v l P m W m m m w W W r 4 4  
W . 4 0 . 4 O W W - 4  4 3 U - 4 0 0  
Number o f  p r i -  
mary branches 
r r r r r r r r r  
P N O V I P C I ( n 3 C L  
. . O . . O I e .  
O W W W m O O O W ~  
0 W W W 0 0 0 0 W 0  
Number of secon- 
dary branches 
Days t o  pod s e t  
W N N N W N N N N N W N N N  
a P Q c n m c n m - . J P * m N W W . J  
. " l . . . . . " .  e . 0 ,  
N O ) a m 4 . 4 r O m r 4 W Y m W  
N O P P m P U a U ) m 0 0 0 a  
Single  p lan t  
y i e l d  
t P b l . m . P - 4 m m m m - 4 - 4 f  m 
. . .  . . " . . , "  
o w CA m CD m P b 
O W W W . 4 - 4 U V W . l O - 4 0 <  
Disease score 

There were s i g n i f i c a n t  d i f f e r e n c e s  due t o  l i n e s  f o r  days t o  
50% f lowering,  d i sease  s c o r e ,  seed s i z e  and seed y i e l d  a s  i n  
the  F1 t r i a l  and a l s o  f o r  primary branches and pods pe r  p l a n t  
(Table 2 .10) .  Differences  among t e s t e r s  were s i p i f f c a n t  f o r  
days to  f i r s t  and 50% flowering,  numbers of secondary branches 
and pods per p l a n t .  The l i n e s  x t e s t e r s  mean square8 was 
s i g n i f i c a n t  only f o r  t h e  d i sease  score .  
As wi th  the  F1 t r i a l  the re  were no s i g n i f i c a n t  general  
combining a b i l i t y  e f f e c t s  among the  t e s t e r s  (Table 2 .11) .  
Among l i n e s ,  K-4 was a good general  combiner f o r  seed y i e l d  
and f o r  e a r l i n e s s ,  i n  c o n t r a s t  with the  F1 t r i a l  where K-4 
was l a t e r .  NEC-139 was again the poorest  combiner f o r  seed 
y i e l d .  Estimates of SCA e f f e c t s  were small and usua l ly  non- 
s i g n i f i c a n t  (Table 2.12) . 
F2 10 x 5 l i n e  x t e s t e r  t r i a l .  The 49 F2 populations of the  
F1 l i n e  x t e s t e r  s e t  t e s t e d  i n  1979-80 (ROW 1979180, Tables 
2.7 t o  2.10) were included i n  an 8 x 8 t r i p l e  l a t t i c e  t r i a l  
wi th  the  15 paren t s .  The p l o t  s i z e s  and da ta  recorded were 
the  same as  f o r  the F2 10 x 4 t r i a l .  
Many p l o t s  were damaged by d i sease  so t h a t  accura te  y i e l d  
and seed s i z e  da ta  could no t  be obtained from some e n t r i e s  
which were omitted from the  a n a l y s i s .  This a l s o  prevented 
v a l i d  es t imates  of combining a b i l i t y  but  the  c h a r a c t e r i s t i c s  
of those e n t r i e s  from which meaningful da ta  were r e c o r d e d g e  
shown i n  Table 2 .13 .  
There were s i g n i f i c a n t  d i f fe rences  among these  e n t r i e s  
f o r  a l l  charac te r s  except numbers of primary and secondary 
branches and seed y i e l d  per p l a n t .  The h ighes t  y i e l d  (1639 
kg seedlha)  was obtained from the  pa ren t ,  ICCC-2, while t h e  
F2 of the  cross  I C C C - 2  and GL-629 ranked second, seed y i e l d s  
being c l o s e l y  assoc ia ted  wi th  disease  scores .  The b e s t  
combinations have been advanced f o r  F3 t r i a l s  i n  1981-82. 
F ~ s  f o r  high y i e l d .  27 K x K and 8 K x D F2s which had been 
t e s t e d  as  F l s  i n  1979-80 (ROW, 1979/80, t a b l e s  2.11 and 2.12) 
were included i n  an 8 x 8 t r i p l e  l a t t i c e  t r i a l  together  wi th  
27 F l s  of c rosses  made i n  1979-80 and mul t ip l i ed  i n  Kashmir 
(ROW, 1979/80, Table 2.4) and the checks L-550 and H-208. 
The p l o t  s i z e  was 4 rows, 4m a p a r t  wi th  60 cm between rows 
and da ta  recorded were days t o  f lowering,  d i sease  incidence,  
seed y i e l d  and seed s i z e  (Table 2 .14) .  
As i n  the  o ther  t r i a l s ,  p l o t s  of a number of e n t r i e s  were 
severe ly  damaged by A s c o c h y t a  and B o t r y t i s  and were omitted 
from the  a n a l y s i s .  There were s i g n i f i c a n t  d i f fe rences  among 
the 43 remaining e n t r i e s  f o r  a l l  charac te r s  except t h e  d i sease  
r a t i n g .  The h ighes t  seed y i e l d  (2173 kg/ha) was obtained 
from the  F2 of JM-482 x K-850 followed by 1855 kglha from 
--, 7 :. ;- 
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Table 2.14. Charac te r i s t i c s  of K x K and D x K F2 populations made f o r  
h igh  y ie ld .  
Entr ies  
Days t o  Weight of 
50% Disease 100 seeds 
flowering score  (g) 
No.501 x Annigeri 
N0,501 x ICCC-1 
7357-12-3-BH x 7385-17-2-88 
7357-12-3-BH X JM-482 
7357-12-3-EH x Annigeri 
7357-12-3-88 X ICCC-1 
Giza x ICCC-2 
JM-482 X H-208 
JM-482 x K-850 
N0.501 x P-9800 
No.501 x P-2591 
N0.501 x JM-482 
No.501 x GL-629 
No.501 x P-9623 
No.501 x K-1480 
No.501 x Jam 
(L-550 x L-2) x P-9800 
N0.501 x NEC-141 
No.501 x L-532 
N0.501 x GL-645 
No.501 x P-422 
L-532 x P-2265 
L-532 X GL-645 
L-532 x NEC-2594 
1,-550 x K-56567 
L-550 X K O U ~ O S ~  
L-550 x 1,-534 
L-550 x NEC-30 
L-550 x NEC-139 
L-550 x NEC-329 
7378-18-5-2H-BH x NEC-1640 
7378-18-5-2H-BH x NEC-1663 
7378-18-5-2Hm X C-104 
7378-18-5-W-BH x GL-622 
7378-18-5-2H-BH x GL-629 
7378-18-5-2H-BH GL-645 
7378-18-5-2H-BH X GL-651 
7378-18-5-28-BH x Giza 
K-4 x Wb-16-3 
K-4 X KM-466 
K-4 X K-1189 





JM-482 x H-208. The k a b u l i  check,  L - 5 5 0 ,  ranked 22nd w i t h  
759 k g l h a .  
F3 t r i a l .  T h i r t y  f o u r  F3 popula t ions  de r ived  from c r o s s e s  
i nvo lv ing  k a b u l i  p a r e n t s ,  t he  F2 popula t ions  of which had 
been t e s t e d  i n  F 2 - t r i a l s - A  and B a t  Hissar  i n  1979-80 (ROW 
1979/80 ,  Tables 2 . 1 3 ,  2.14 and 2 . 1 5 )  were eva lua t ed  toge the r  
w i t h  t h e  c o n t r o l s  L-550 and H-208 i n  a  6 x 6 t r i . p l e  l a t t i c e  
t r i a l ,  t h i s  s e a s o n .  P l o t  s izes  were a s  f o r  t he  F2 t r i a l s .  
The numbers of  days t o  f lower ing  and t o  m a t u r i t y ,  d i s e a s e  
s c o r e s ,  seed  y i e l d s  and seed  s i z e s  were r eco rded .  
P l o t s  of 5  e n t r i e s  were seve re ly  damaged by d i s e a s e  and 
were omi t t ed  from the  a n a l y s i s .  There were s i g n i f i c a n t  
d i f f e r e n c e s  among t h e  remaining 34 e n t r i e s ,  f o r  a l l  charac-  
t e r s  b u t  days to  m a t u r i t y  (Table 2 . 1 5 ) .  The CV f o r  seed 
y i e l d  ( 3 0 . 9 % )  was r a t h e r  lower than the  F2 t r i a l s .  H-208 
gave a  s i g n i f i c a n t l y  h ighe r  seed y i e l d  (3011 kglha)  than 
o t h e r  e n t r i e s .  L-550 ranked second and was a l s o  s i g n i f i c a n t l y  
h i g h e r  y i e l d i n g  than  most of the  F3s. There was again  a 
c l o s e  a s s o c i a t i o n  between the  d i sease  r a t i n g  and seed y i e l d .  
The b e s t  F3s w i l l  be sown a s  bulks  f o r  s i n g l e  p l a n t  s e l e c t i o n  
i n  1961182. 
Non-repl ica ted  bu lks  and progeny rows 
The numbers of  n o n - r e p l i c a t e d  bulks and progeny rows 
sown and t h e  s i n g l e  p l a n t s  and l i n e s  s e l e c t e d  a r e  summarised 
i n  Table 2 .1  c 0  
T a b 1  e 2 .  16, The numbers of  bulks and progeny rows sown and s i n ~ l e  
p l a n t s  and l i n e s  s e l e c t e d  a t  Hissar  i n  1980/81. 
Generat ion Type 
Nwnber s e l e c t e d  
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P o ~ u l a t i o n s .  Non r e p l i c a t e d  bulks of 10 t o  50 rows of Lm l eng th  
and 6n cm a n a r t  (300 t o  I n n o  ~ l a n t s  Der nopula t ion)  were sown 
space-p lan ted  f o r  s i n g l e  ~ l a n t  s e l e c t i o n .  
The FZs  were 2 5  of t he  combinations which had a l s o  been 
included i n  t h e  'J? t r i a l  o f  h i e h  v i e l d i n g  tvves .  The F3s 
were D x K combini t ions which had been i n  F2 T r i a l s  C t o  F 
(ROTJ 1Q79/qn ,  Tables  2,15 t o  2 . 1 5 )  and P4s, K x K combinations 
from F? T r i a l  A ( W V  1 Q7Q/An,  Table 2 . 2 1 )  a t  Hissar  i n  1979180, 
The F nopu la t i ons  c o m ~ r i s e d  t h e  6h b e s t  e n t r i e s  from Fq T r i a l  
C a t  a i s s a r  i n  l Q 7 9 1 9 0  (POTJ 1974180, Table 2 . 2 1 ) .  
Si.nele n l a n t s  were s e l e c t e d  based on amearance  and on 
seed tvne f o r  eva lua t ion  i n  nroeenv rows i n  1 9 8 1 / 8 ? .  
Progenv rows and bu lks ,  Proqeny rows and bulks were sown i n  
?. row n l o t s  4 m long and 6ncm a p a r t  wi th  L-550 everv t e n t h  
p l o t  f o r  comnarison. 
q i n e l e  n l a n t s  were s e l e c t e d  f o r  nroRenv rows i n  1981/82,  
Rulked l i n e s  exceed in^ the  v i e l d  of t he  n e a r e s t  check bv 2097 
were s e l e c t e d  f o r  r e n l i c a t e d  t e s t s  and by 1507 f o r  n o n - r e ~ l i -  
ca ted  rows i n  lQR!/82 Tn a d d i t i o n ,  101 advanced gene ra t ion  
l i n e s  were s en t  t o  TCARDA for r e p l i c a t e d  t e s t s  under w in t e r -  
sown c o n d i t i o n s .  
P S R L I Y I N A R Y  AND A D V A N C E D  TPTALS 
One hundred and seven tv - f ive  Fg and more advanced proeeny bulks 
were eva lua ted  i n  two pre l iminarv  and two advanced t r i a l s .  The 
t r i a l s  were a l l  t r i p l e  l a t t i c e s  and included P-208 and/or  L-550 
a s  checks ,  'Re pre l iminarv  t r i a l s  were S x 8  and 6 x 6 l a t t i c e s  
with L row n l o t s  and t h e  advanced t r i a l s  7 x 7 and 6 x 6 
l a t t i c e s  w i th  S row ~ l . o t s ,  The rows were ?9 cm a ~ a r t  and t h e r e  
was lOcm between n l a n t s  w i t h i n  t he  rows. Davs t o  f  lowerine and 
m a t u r i t y ,  seed s i z e  and seed v i e l d  were recorded and the  e n t r i e s  
r a t e d  f o r  d i s ease  l e v e l .  
There were s i e n i  f i c a n t  d i f f e r e n c e s  among e n t r i e s  f o r  a l l  
c h a r a c t e r s  i n  a l l  four  t r i a l s  (Tables 2.17 t o  2.20 ) .  Tn a l l  
t r i a l s  t h e r e  were advanced breedinq l i n e s  g iv ing  over 2 tonnes 
seedlha  and s i g n i f i c a n t l v  b e t t e r  than the  k a b u l i  check L-550.  
Following e l imina t ion  of those  wi th  u n s a t i s f a c t o r y  seed tvDe 
14 e n t r i e s  from the  n re l imina rv  t r i a l s  and 31 from t h e  advanced 
t r i a l s  ( i n d i c a t e d  i n  t h e  t a b l e s )  were s e l e c t e d  f o r  f u r t h e r  
t e s t i n g ,  Tn a d d i t i o n  t h r e e  e n t r i e s  from Advanced T r i a l  2 were 
con t r ibu t ed  f o r  kabu l i  coord ina ted  t r i a l s ,  The i d e n t i t i e s  of 
t he  ICCL e n t r i e s  a r e  given i n  Table 2.21. 
Table  2,17,  C h a r a c t e r i s t i c s  o f  e n t r i e s  i n  Pre l iminary  T r i a l - 1  a t  H i s s a r  i n  lQ80/81.  
ICCL/ICC No. Pedigree  
Days t o  nays 
50% t o  O f  Seed y i e l d  100 seeds  
f lower ing  m a t u r i t y  s c o r e  (€9 g/ha Rank 
F2(K-850 x 5C-221) x L-550 9 3 
F2(K-850 x JG-221) x I.-550 94 
F2 [Ahmedabad-52 x Ceylon-2) x 
F (K-4 x L-550) 89 
~ ~ T ~ h m e d a b a d - 5 2  x Ceylon-?) x 
F:(K-4 x L-550) 8 7 
(Annigeri  x R-108) x (I.-550 x K-4) 91 
C-104 x (.JG-221 x REG-482) 92 
I.-550 x (I.-2 x BEG-482) 89 
L-550 x (L-2 x BEC-482) 8 8 
I,-550 x (L-2 x BEG-482) 8 9 
L-550 x (I.-? x BEG-482) 8 8 
(K-350 x RS-11) x (L-550 x F-378) 88 
(K-350 x RS-11) x (L-550 x F-373) 86 
(Radhey x L-550) x (K-850 x H-208) SS 
F2 (Ahmedabad-52 x Ceylon-2) x 
(K-4 x L-550) 92 
(Radhey x L-550) x (K-850 x H-208) 88 
C-104 x (JC-221 x REG-482) 93 
(P-505 x F-378) x (B-108 x C-235) 92 
F2(I.-550 x H-208) x (K-4 x L-550) 92 
(L-550 x GW-5/7) x (K-4 x I,-550) 90 
F2(L-550 x H-208) x F2(B-108 x JG-24)Pl 
F (T 3 x Annigeri)  x g2 (;-550 x B-108) 91 
F2(C;W-5/7 X L-550) X F2(K-4 X I.-550) 50 
F2(C;W-5/7 x L-550> x F2(K-4 x L-550) 61 
Fz(GW-5/7 x L-550) x F2(K-4 x L-550) 60 
F2(Gh'-5/7 x L-550) x F2(K-4 x L-550) 46 
F2(C;W-5," X L-550) X F2(K-4 X L-550) 49 






Days t o  Days Weight o f  
5 09 t o Disease 100 s e e d s  
s c o r e  f lower ing  m a t u r i t y  (R] 
NEC-1077 x (K-850 x C-235) 90 165 3 13.5 1824 14 
F2(GW-5/7 x I.-550) x F2 /K-4 x L-SSP) 49 164 7 18.9 946 62 
P-2614 x (H-208 x K-4) 88 164 5 17 .4  1371 43  
P-2614 x (H-208 x K-4) 8 9 165 6 17.2 1449 34 
L-550 x (P-2940 x L.LocalJ 9 2 165 2 13.5 1941 10  
F2!P-1786 x C-214) x F2(F-496 x 1.-5501 84 166 5 26.2 1549 28 
[C-235 x L-550) x CCP-66 x F-370) 91 168 2 17.7 1917 1 1  
I.-550 x (K-850 x JG-221) 7 4 164 3 23.7 2190 3 
(Radhey x L-550) x (K-850 x H-208) 88 164 4 23.1 1476 30 
L-550 x (L-2 x BEG-482) 86 164 3 16.6 1832 1 3  
KEC-i077 x (K-850 x C-235) R 7 161  7 24.8 1657 2oa I- 
F2(L-1 x NP-34) x F2(Ceylon-? x L-550) 88 163 4 23.2  1561 27 u F
T2(L-1 x NP-34) x F2(Ceylon-2 x L-550) 45 164 3 23.3 1989 8a 
P-4357 x (Ceylon-2 x L-550) 4 6 163 7 20.4 1087 56 
(T-3 x Anniger i )  x (1.-550 x B-108) 9 3 166 4 1 5 . 6  1111 53 
(L-550 x GW-5/7) x (K-4 x L-550) 92 16; 5 22.4 1096 55 
12-071-0593 x GL-629 9 1 165 1 13.7 2017 6 
12-071-0593 x GL-629 92 166 3 13 .1  1713 18 
K-4 x L-550 9 1 163 4 20.2 1323 46 
P-388 x (T-3 x P-836) 8 9 164 5 28.3 1390 39 
(BR-70 x P-502)x(P-514 x P-502) 8 9 167 6 13.7 1337 45 
F4(P-1786 x C-214) x F4 (L-550 x F-100) 98 168 7 1 6 - 8  1591 25 
F4(P-1786 x C-214j x F4(L-550 x E-100) 92 168 3 17.0 2006 7 
K-4 x L-550 94 166 5 21.4 1287 48 
L-532 x (FEC-249 x N E C - 3 4 )  89  163 8 15.9 564 6 4  
F3(L-345 x K-468) x F ~ ~ K - 4  x (L-550 x 
H-355) 1 9 4 169 2 14.7 1215 51 
L-550 x PM from L-550 9 0 161 5 23.8 1744 1 7 ~  
CPI-36071 x L-550 88 163 4 22.0 1306 47 
P-388 x (T-3 x P-836) 8 7 163  4 32.3 2197 2; 
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Selection number 
Days to Days 
5 0% to Disease 
flowering maturity "Ore (n 1 
ICCL-80023 H-208 x C-104 91 167 
ICCL-80024 L-550 x I.-2 8 6 167 
ICCL-80025 1,-550 x L-2 88 166 
ICCL-80026 F-378 x Rabat R R 167 
75843-2-2H-LR-BH I.-550 x Pant C-104 8 7 163 
7353-6-1-1P-1P-1H-RH L-550 x REG-482 9 0 169 
ICCL-80006 L-550 x I.-2 88 168 
ICCL-80006 L-550 x L-2 86 16: 
1CCI.-80007 L-550 x L-2 8 R 167 
73235-5-2-1P-IF-IH-RH F-178 x Rabat 8 4 165 
ICCL-80008 I--550 x K-J6S 90 167 
7358-16-5-2H-1P-1H-RH 1 -SSP x ti-123 R 5 167 
7371 -1-1-1H-1P-1t1-RH L - 5 5 0  x Ko.42 9 5 167 
ICCL-80009 IC(-I.-80009 92 165 
ICCL-80010 ICCL-80010 8 8 167 
ICCL-80011 ICCL-80011 9 0 168 
ICCL-24 C-104 x (.TC-.?21 x RFG-JX2) 9.3 166 
ICCL-80013 1.-550 x (I.-? x BFG-182) 89 169 
ICCL-80014 (L-550 x W-5/7) x 
(K-4 x L-550) 4 7 166 
741106-4H-1H-1H-BH Ceylon-2 x L-550 9 2 168 
ICCL-80015 Ceylon-2 x L-550 9 2 167 
ICCL-80016 (L-550 x M-5/7) x 
(K-4 x L-550) 9 2 165 
74765-9H-1H-1P-BH L-550 x (L-2 x BEG-482) 94 170 
L-550 86 167 
L-550 84 1 66 
L-550 8 5 167 
H-208 90 164 
Me an 8 8 167 4 20.3 1942 
CDC.05) 3.2 3.3 2.6 2.85 654.1 
c# 2.2 1.2 45.9 8.7 20.8 
Selected for trials in 1981-82. 
Selected for coordinated trials. 

Contd.. . ,Table 2 .  20. 
Se l ec t i on  number Pedigree  
Days t o  Days Weight o f  
Disease 100 seeds  50% t 0 
s co re  f lowering ma tu r i t y  ( 9 )  
a Se l ec t ed  f o r  t r i a l s  i n  1981-82, 
Se l ec t ed  f o r  coord ina ted  t r i a l s .  
Table 2.21. S e l e c t i o n  numbers and pa r en t age  of kabu l i  rCCL e n t r i e s  
ICCL 
number I C  number Pedigree  
L-550 x L-2 
L-550 x L-2 
L-550 x K-468 
H-208 x C-104 
L-550 x L-2 
L-550 x E-100 
C-104 x (JG-221 x BEG-482) 
L-550 x (L-2 x REG-482) 
(L-SSO x GW-5/71 x (K-4 x L-550) 
Ceylon-2 x L-550 
(L-550 x GW-5/7) x CK-4 x L-550) 
H-208 x C-104 
L-550 x L-2 
1,-550 x L-2 
F-378 x Rabat 
1,-550 x K-4 
L-550 x K-4 
PROJECT 5 , :  BREEDING FOR ADAPTATION TO LATE SOWING 
OBJECTIVES: 
( a )  To i d e n t i f y  s t r a i n s / c u l t i v a r s  which perform w e l l  
under l a t e  sown c o n d i t i o n s .  
(b) To use  t h e s e  s t r a i n s  f o r  the  development of h igh  
y i e l d i n g  genotypes adapted t o  l a t e  p l a n t i n g .  
INTRODUCTION 
We cont inued sc reen ing  germplasm and breeding m a t e r i a l s  f o r  
a d a p t a t i o n  t o  la te -sowing i n  n o r t h  I n d i a ,  t o  t a i l o r  m a t e r i a l s  
f o r  double c ropping  systems i n  r o t a t i o n  wi th  r i c e ,  c o t t o n  and 
maize.  Late  sowing may have advantages i n  reducing vegata-  
t i v e  growth ,  which t ends  t o  be excess ive  i n  chickpea sown a t  
t h e  normal time from and October t o  mid November. However, 
d e l a  ed sowing beyond mid November, normally reduces  y i e l d ,  
whicg must be compensated by a d d i t i o n a l  i npu t s  of f e r t i l i z e r  
and i r r i g a t i o n ,  bu t  t h e s e  may be a v a i l a b l e  i n  double c ropping  
s i t u a t i o n s .  
Th i s  yea r  we s e l e c t e d  d e s i  and kabu l i  e n t r i e s  from t h e  
m a t e r i a l s  which had g iven  c o n s i s t e n t l y  good seed y i e l d s  under 
late-sown c o n d i t i o n s  i n  t h e  th ree  previous  seasons ,  and com- 
pared  them i n  t r i a l s  sown l a t e  and a t  the  normal t ime.  We 
a l s o  con t inued  t h e  t r i a l  of c o n t r a s t i n g  genotypes normal-sown 
and l a t e ,  t o  s t u d y  t h e  f a c t o r s  i n f luenc ing  a d a p t a t i o n  t o  l a t e  
sowing. We a l s o  made s e l e c t i o n s  i n  c r o s s e s  made f o r  l a t e  
sowing,. 
A s  w i t h  o t h e r  m a t e r i a l s  a t  H i s s a r ,  s eve re  damage was 
caused by ~ o t r y t i s ,  s o  t h a t  y i e l d  d a t a  were h i g h l y  v a r i a b l e  
and meaningful  conc lus ions  were not p o s s i b l e ,  but  t h e  t e s t s  
w i l l  be r e p e a t e d  i n  1981-82. 
F2 POPULATIONS 
F /v2 t r i a l .  A r e p l i c a t e d  t r i a l  of t he  F1 and F popu la t ions  
of 2 1  c r o s s e s  made i n  1979-80 (R.O.W.1979-80, Ta l e  5 .1 )  was 
sown a t  H i s s a r ,  fo l lowing m u l t i p l i c a t i o n  of t h e  F seeds  i n  
Kashmir du r ing  t h e  o f f - season .  The F2 of IC-7951$ was omi t ted  
due t o  s h o r t a g e  of  s eed .  The t r i a l  was sown i n  a  randomised 
b lock  d e s i g n  w i t h  t h r e e  r e p l i c a t e s  and a l s o  inc luded e i g h t  
p a r e n t s  and checks .  The p l o t  s i z e s  were one ( p a r e n t s  and Fls )  
o r  two rows ( F ~ s ) ,  4m long and 60 cm a p a r t  w i t h  20 cm between 
p l a n t s  w i t h i n  t h e  rows. The d a t a  recorded inc luded days t o  
50% f l o w e r i n g ,  seed y i e l d s  and a r a t i n g  f o r  d i s e a s e .  
C o e f f i c i e n t s  of v a r i a t i o n  were high f o r  seed y i e l d  and 
the  d i s e a s e  r a t i n g  and seed y i e l d s  were poor (Table 5 . 1 )  b u t  
t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  among e n t r i e s  f o r  a l l  
t h r e e  c h a r a c t e r s .  The c o r r e l a t i o n s  between F  s and F2s f o r  
d i s e a s e  score  and seed y i e l d  were p o s i t i v e  a d  h igh ly  s i g n i -  
f i c a n t l y  g r e a t e r  than ze ro  ( r  = 0 . 6 3  and 0 . 6 8 ,  P < 0 . 0 1 ,  
r e s p e c t i v e l y )  s o  t h e r e  was good agreement between F1 and F2 
performance. The h i g h e s t  y i e l d i n  c r o s s e s  were IC-79520 
and -79515. The occurrence of a  !ighly s i g n i f i c a n t  nega t ive  
c o r r e l a t i o n  between d i s e a s e  score  and seed y i e l d  suggested 
t h a t  y i e l d s  were reduced by heav ie r  d i s e a s e  damage. 
Table 5.1. Characteristics of entries in F1/F2 trial for late planting 
at Hissar in 1980-81. 
IC ' Parentage/name 
no. 
Days Disease Seed yield 50% 
score F:lowe;ing /kg/ha)  
F F F1 F2 
- 
7951 0 H-208 x 7332-7-3-B-BH 82.2 84.5 
79511 H-208 x 73126-6-2-B-BH 83.0 84.2 
79512 H-208 X 7357-22-3-B-BH 83.2 - 
79513 H-208 X 73111-7-2-B-BH 83.8 83.2 
79514 H-208 X 73308-1-1-1H-BH 82.0 82.5 
79515 H-208 x G-543 82.8 83.2 
79516 H-208 x NEC-989 81.5 81.8 
79517 H-208 x P-1784-1 82.2 81.8 
79518 H-208 x K-850 82.5 82.5 
79519 K-850 X 7332-7-3-B-BH 81.5 82.5 
79520 K-850 x 7388-4-1-2P-BP 81.5 81.0 
79521 K-850 x 73126-6-2-B-BH 82.8 82.2 
79522 K-850 x 7357-22-3-B-BH 81.5 82.0 
79523 K-850 x 73308-1-1-1H-BH 81.2 82.0 
79524 K-850 x NEC-989 81.0 81.2 
79525 L-550 x Hyb 16-3 82.5 81.8 
79526 L-550 x 7346-9-2-BP-BP 82.8 81.2 
79527 L-550 x 7358-6-2-BH-BP 82.8 81.0 
79528 L-550 x N0.501 82.5 82.2 
79529 L-550 x ti-208 83.0 81.8 
79530 L-550 x K-850 81.5 82.0 
Parents and checks 
73213-9-3-B-BH W-517 x H-223 81.5 
7357-22-3-B-BH L-550 x K-468 83.8 
73111-8-2-B-BP-BH K-850 x ti-208 88.0 
7325-11-2-1H-3H-BH H-208 x F-404 81.5 






C . V . %  1.6 
F2 p o p u l a t i o n s .  F2s of t h e  same 2 1  c r o s s e s  were a l s o  sown 
4.n non r e p l i c a t e d  p l o t s ,  each of 50 rows 4m long and 60 cm 
a p a r t  and 733 s i n g l e  p l a n t s  were s e l e c t e d  f o r  progeny rows 
i n  1981-82 (Table - 5 . 2 ) .  
Table 5 , 2 .  Numbers of single plants se lec ted  in F2  populations a t  
Hissar in 1980-81, 
1 C  No, of single plants I C No. of single plants 
no. no. 
C o n t r a s t i n g  genotypes  
The t r i a l  of c o n t r a s t i n g  genotypes was i n  t h e  same form a s  
i n  p r e v i o u s  y e a r s .  The 1 2  e n t r i e s  were t h e  same and t h e  
l a y o u t s  were randomised complete blocks  w i t h  4 r e p l i c a t e s  
and a  p l o t  s i z e  of 8 rows 4m long and 30 cm a p a r t .  Days 
t o  50% f l o w e r i n g ,  seed s i z e  and seed y i e l d  were recorded  
and each p l o t  r a t e d  f o r  d i s e a s e  damage on a  s c a l e  of 1 t o  
9 .  The d a t a  a r e  summarised i n  Table 5 . 3 .  
Flowering was e a r l i e r  i n  t h e  normal sown t r i a l ,  due 
p r i n c i p a l l y  t o  t h e  e a r l i e r  e n t r i e s  f lower ing  v e r y  much 
sooner  i n  t h e  normal sowing than i n  t h e  l a t e  sown t r i a l .  
I n  c o n t r a s t  t h e  l a t e r  e n t r i e s  f lowered e a r l i e r  i n  t h e  
l a t e  sown t r i a l  than i n  t h e  normal sowing. 
Disease  l e v e l s  were s i m i l a r  i.n both  sowings and t h e r e  
were s i g n i f i c a n t  d i f f e r e n c e s  i n  d i s e a s e  r a t i n g s  among 
e n t r i e s .  IC-7332-7-3-R-BH, H-208 and G-130 e x h i b i t e d  t h e  
l ea s t  damage and P a n t  G-121 and K-850 were t h e  w o r s t .  
Table 5.3.  C h a r a c t e r i s t i c s  o f  e n t r i e s  i n  normal (N) and l a t e  ( L )  sown 
t r i a l s  o f  c o n t r a s t i n g  genotypes a t  H i s sa r  i n  1980-81. 
Entry Days Disease score  
Weight o f  100 Seed y i e l d  














Seed sizes were similar in the two sowings. There 
were significant differences among entries in both and 
the seed size of those with larger seeds in the normal 
sowing tended to be smaller when sown late. Seed 
yields were very variable. That of the normal sown 
trial was three times that of the late sown. There 
were significant differences among entries. In the 
normal sowing, IC-7332-7-3-B-BH ave the highest t yield (1587 kg/ha) with L-550 (1 39 kg) second. In 
the late sown trial, L-550 was top yielder with 615 kg 
seed per ha and H-208 ranked second (453 kg). 
Comparison of seed ields across the four seasons 
1977 to 1981 (Table 5.4r indicated some interactions 
between genotypes and seasons but interactions between 
genotypes and sowing dates were generally,small indicat- 
ing the existence of broad adaptation to date of sowing 
within seasons. K-850, L-550, H-208, 7332-7-3-B-BH and 
G-130 performed best overall and Giza, Rabat, Pant G-121 
and Annigeri gave generally poor yields. 
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Desi l i n e s  
F o r t v  f i v e  d e s i  l i n e s ,  f i f t e e n  from each of T r i a l s  A ,  B and 
D i n  the  prev ious  t h r e e  y e a r s ,  were compared w i th  t he  checks,  
G-130, Ann,igeri,  K-850 and ICCC-2 i n  normal and l a t e  sown 
t r i a l s .  The t r i a l s  were 7x7 quadruple l a t t i c e s  w i th  4  r e p l i -  
c a t i o n s .  The p l o t  s i z e  was 4  rows, 4m long and 30 cm a p a r t .  
Days t o  50% f lower ing  and t o  m a t u r i t y  and seed y i e l d s  were 
recorded and a  d i s e a s e  r a t i n g  was c a r r i e d  out. 
Overa l l  t h e r e  was no e f f e c t  of sowing d a t e  on time t o  
f lowering b u t ,  a s  w i th  t he  t r i a l  of c o n t r a s t i n g  genotypes,  
s h o r t  d u r a t i o n  l i n e s  were cons ide rab ly  delayed by l a t e  
sowing while  long d u r a t i o n  genotypes flowered sooner (Table 
5 . 5 ) .  The l a t e r  p l a n t i n g  was more s eve re ly  a f f e c t e d  by 
d i s e a s e  than the e a r l y  p l a n t i n g  which must p a r t i a l l y  account 
f o r  i t s  reduced seed y i e l d ,  which was only one f i f t h  of t h e  
e a r l y  sown t r i a l .  Seed y i e l d s  d i f f e r e d  s i g n i f i c a n t l y  among 
e n t r i e s  i n  both sowings. IC-7388-4-1-2P-BP ave t he  h ighes t  
seed y i e l d  (826 kg iha)  i n  t h e  l a t e  sown t r i a f ,  followed by 
-7394-18-3-1P-BP (664 k g ) ,  bo th  havin K-850 a s  a  p a r e n t .  
In t he  normal sown t r i a l  G-543 gave t be  h i  h e s t  y i e l d  (2311 
kg) w i th  NEC-989 second (2289 kg) and IC-7?88-4-1-2~-BP, 
t h i r d  (2246 k g ) .  Seed y i e l d s  were c l o s e l y  a s soc i a t ed  w i th  
d i s e a s e  r a t i n g .  
Tahle  5 .5 .  C h a r a c t e r i s t i c s  o f  d e s i  l i n e s  irr normal (N) and l a t e  ( L )  sown 
t r i a l s  a t  H i s s a r  i n  1980-81. 
S e l e c t i o n  
number 
Days Days Disease  Seed y i e l d  50% t 0 
Pa ren tage  s c o r e  (kg/ha) f l ower in  m a t u r i t y  d N  L  N L 
 i l  
(kglha)  

































Days t o  Days Disease Seed yield 
Parent  age SOo, t o score (kg/ha) fnm;tUr;ty .7$T 
H-208 xUSA-613 94.386.3 163 4.5 8.8 
GW-5/7 x H-223 89.4 82.6 167 2.8 6.8 
H-208 x E-100 92.2 85.6 163 5.5 6.3 
L-550 x K-468 80.7 86.1 163 6.0 7.8 
K-850 x E-100 86.8 80.6 164 6,3 8.3 
H-208 x F-61 91.3 82.4 164 4.0 5.8 
F-378 x USA-613 a9.8 83.2 164 3.8 7.0 
Radhey x Bengah 91.5 85.5 166 5.5 5.8 
H-208 x E-loog am91.2 86.5 163 3.8 5.0 
H-208 x F-404 89.4 80.7 165 4.5 5.3 
91.3 88.6 165 5.3 4.8 
89.4 81.9 163 5.5 6.5 
93.8 85.3 165 3.8 4.3 
88.5 84.7 166 4.3 6.0 
89.5 82.8 166 4.3 6 .0  
91.3 82.1 163 2.8 b.0 
90.7 84.0 164 4.3 7.3 
89.9 82.6 166 3.3 4.3 
82.7 85.8 162 5.3 6.8 
95.6 90.9 165 3.5 4.5 
90.4 83.4 163 5.5 5.8 
32.5 65.2 166 4.0 4.8 
16.5 86.0 166 5.0 5.8 
80.5 79.4 166 8.5 9.0 
89.4 62.2 166 5.0 6.5 
93.1 8 6 . 3  167 5.8 4 . 3  
50.1 76.5 166 5.8 7.5 
80.2 80,l 164 4.5 8.8 
92.8 84.n 165 3.5 7.3 
Kabuli l i n e s  
Twenty kabu l i  l i n e s  which had performed w e l l  under late-sown 
cond i t ions  i n  T r i a l  C i n  t h e  t h r e e  previous  y e a r s  were com- 
pared wi th  L-550 and four  o t h e r  l i n e s  i n  a 5x5 t r i p l e  l a t t i c e  
t r i a l  wi th  t h r e e  r e p l i c a t i o n s .  The p l o t  s i z e ,  spacing and 
d a t a  recorded were the  same a s  t h e  t r i a l s  of d e s i  l i n e s .  
Flowering was delayed i n  t h e  e a r l y  sown t r i a l  a s  a l l  t h e  
k a b u l i s  were l a t e  and flowered e a r l i e r  i n  t h e  l a t e  sowing 
(Table 5 . 6 ) .  Disease damage was again  h igher  i n  t h e  l a t e -  
sown t r i a l  and t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  among 
e n t r i e s  only i n  t h e  l a t e  sowing. Seed y i e l d s  were lower 
than i n  the  d e s i  t r i a l  and even more de r e s s e d  b  l a t e  E sowing, which was a l s o  extremely v a r i a b  e .  The x i g h e s t  
seed y i e l d  under l a t e  sown c o n d i t i o n s  was 510 k g l h a ,  from 
IC-7358-3-2-BP-BP. 
Cor re la t ions  among c h a r a c t e r s  
C o r r e l a t i o n s  between d i s e a s e  score  and seed y i e l d  were 
u s u a l l y  nega t ive  and s i g n i f i c a n t l y  d i f f e r e n t  from ze ro  
i n d i c a t i n g  t h a t  d i s e a s e  depressed seed y i e l d  (Tables 5 . 7  
t o  5 . 9 ) .  Ea r ly  f lower ing genotypes tended t o  show h igher  
d i s e a s e  s c o r e s .  Other c o r r e l a t i o n s  were e i t h e r  absent  o r  
i n c o n s i s t e n t  and were i n  a l l  cases  small  
Germplasm e v a l u a t i o n  
I n  c o l l a b o r a t i o n  wi th  Pu l se  Physiology we eva lua ted  500 
germplasm access ions  under normal and late-sown c o n d i t i o n s .  
?he normal sown s e t  was grown under h igh  and normal f e r t i -  
l i t v  cond i t ions  t o  i d e n t i f y  genotypes wi th  reduced tendency 
t o  excess ive  v e g e t a t i v e  growth. Yields  were depressed by 
B o t r y t i s  i n  a l l  t h e  s e t s  and i n t e r f e r e d  cons ide rab ly  w i t h  
the  intended comparisons. ICC-547 , -1011, -2215, -2248, 
-2410, -3223, -3414, -6282, -6819, -10052, -10590, -11092 
and -11097 showed l e s s  d i s e a s e  damage i n  bo th  normal and 
late-sown c o n d i t i o n s ;  and ICC-2328, -3221 and -10589 and 
ICCC-6 when sown l a t e  
Table 5,6. Characteristics of kabuli lines in nomal(N) and late([,) sown 
trials at Hissar, in 1980-81. 
Days to Seed Disease 
























c u i  . 05) 
CVOo 
L-550 x L-2 
L-550 x L-2 
L-550 x E-100 
L-550 x K-4 
F-378 x Rabat 
L-550 x USA-613 
I,-550 x K-4 
I,-550 x K-4 
I,-550 x Pant C-104 
L-550 x L-2 
L-5.50 x [JSA-613 
K-4 x L-144 
1,-550 x CP-66 
L-550 x K-4 
(,JG-62 x 1;-130) x 
(K-850 x Chafa) 
(1,-550 x GW-5/71 x 
(K-4 x 1.-550) 
(L-550 x GW-5/71 x 
(K-4 x L-550) 
(L-550 x GW-517) x 
(K-4 x 1,-550) 
Table 5 . 7 .   orre re la ti om among c h a r a c t e r s  i n  normal (upper diagonal )  and 
l a t e  (lower d i agona l )  sown t r i a l  o f  c o n t r a s t i n g  genotypes 
a t  H i s s a r ,  1980-81. 
Days t o  Disease  Weight of Seed yield 
5 0% sco re  100 seeds  
f lower ing  
* * 
Days t o  50% f lower ing  -0.22 0.46 0.26 
* * * 
Disease  s c o r e  -0.31 0.20 -0.55 
* * * * 
Weight o f  100 s eeds  -0.18 -0.56 -0.49 
* 
Seed y i e l d  -0.29 -0.24 0.16 
Table 5 . 8 .  C o r r e l a t i o n s  among c h a r a c t e r s  o f  d e s i  l i n e s  i n  normal 
(upper  d i agona l )  and l a t e  ( lower d iagonal )  sown t r i a l s  
a t  H i s s a r ,  1980-81. 
Days t o  
50% Days Disease  t o  
s c o r e  
Seed y i e l d  
f lower ing  m a t u r i t y  
* * * *  
Days t o  50°0 f lower ing  0.11 -0.24 0.24 
* * * 
Days t o  m a t u r i t y  0.18 -0.14 
f * * * 
Disease  s c o r e  -0.42 -0.56 
* * ** 
Seed y i e l d  -0.18 -0.18 
Table 5 . 9 .  C o r r e l a t i o n s  among c h a r a c t e r s  o f  k a b u l i  l i n e s  i n  normal 
(upper d iagonal )  and l a t e  (lower d iagonal )  sown t r i a l s ,  
a t  Hissar i n  1980-81. 
Days t o  
5 0% Disease Seed y i e l d  Score  f lower ing  
Days t o  50% f lower ing  
Disease  s c o r e  
Seed y i e l d  
PROJECT 6 : DEVELOPMENT OF HIGH PROTEIN BREEDING LINES 
OBJECTIVES : a .  To breed l i n e s  w i t h  h i g h e r  seed p r o t e i n  
c o n t e n t  and b e t t e r  amino a c i d  p r o f i l e  
b .  To breed l i n e s  wfth  b e t t e r  consumer 
accep tance .  
Moni tor ing of seed    rote in Dercentage of germplasm and 
b r e e d i n g  l i n e s  c o n t i n u e d .  Crosses w i t h  new h i g h  p r o t e i n  
l i n e  T-1-A were advanced. 
SEED PROTEIN PERCENTAGE 
The b i o c h e m i s t r y  u n i t  determined t h e  p r o t e i n  pe rcen tages  
of seed  of e n t r i e s  grown i n  t h e  1979180 cross in^ block 
and v a r i o u s  o t h e r  t r i a l s  an? n u r s e r i e s  a t  d i f f e r e n t  l o c a -  
t i o n s  i n  1 9 7 9 / 8 0  and 19Q0181. 
Cross ing  b l o c k ,  1979180 
The seed  p r o t e i n  pe rcen tages  were determined of 397 germ- 
plasm and breed ing  l i n e s  i n  t h e  1979-80 c r o s s i n g  block 
(Table 6 . 1 ) .  The range  was e s s e n t i a l l y  s i m i l a r  t o  l a s t  
v e a r ,  a l t h o u g h  lower and unper l i m i t s  were a  u n i t  lower ,  
which could  r e f l e c t  seasona l  e f f e c t s .  T-1-A was t h e  
h i p h e s t  p r o t e i n  l i n e  a s  i n  previous  y e a r s .  
Coordinated t r i a l s ,  1979180 
The b i o c h e m i s t r y  u n i t  a l s o  determined seed p r o t e i n  pe r -  
c e n t a g e s  of e n t r i e s  i n  t h e  G I E T  and GCVT sown w i t h  
i n o c u l a t e d  and un inocu la ted  seed i n  t h e  same f i e l d s  a t  
Hvderabad i n  1979-80 .  Seed from t h e  u n i n o c u l a t e d  G I E T  
was s i g n i f i c a n t l y  h i g h e r  i n  p r o t e i n  pe rcen tage  t h a n  t h e  
i n o c u l a t e d  t r i a l  (Table 6 . 2 )  but  t h e r e  were no d i f f e r e n c e s  
between t h e  un inocu la ted  and i n o c u l a t e d  GCVT (Table 6 . 7 ) .  
I n  CIET t h e r e  were no d i f f e r e n c e s  among e n t r i e s  (Table 
6 . b )  b u t  i n  GCVT Anniger i  was s i g n i f i c a n t l y  lower i n  
seed  p r o t e i n  t h a n  most o t h e r  e n t r i e s  (Table 6 . 5 ) .  
I n t e r a c t i o n s  between t r i a l s  and e n t r i e s  were a b s e n t .  
Table 6.1.  Seed p r o t e i n  content  of  c ross ing  b lock  e n t r i e s  grown a t  
Hyderabad, 1979-80. 
ICC/ Name/ Pro te in  ICC/ Name/ Pro te in  
Sel  no. parentage % Sel  no. parentage % 





















































HMS- 1 7 
HMS-18 




































Contd . .  . .Tab le  h.1 
ICC / Name/ P ro t e in  I U C /  Name/ P r o t e i n  










































NEC- 24 04 





P - 3 0  
P-36 
P-45 
Contd..  . .Table 6.1 
T K /  ?Jane/ P r o t e i n  ICC/  Name / P r o t e i n  





































T-3 Gwalior 22.4 
T-32 24.9 
C o n t d . .  . . T n t ~ l e  6 . 1  













5800-EB-  i'B 
6663-ER-ER 
1581-EH-EB 
731-9 -2 -B-EB 
73129-24-1 -1H-B-ER 
7 3 1 6 7 - 5 - 3 - B -  E R E B  
7 3 1 7 9 - 2 4 - 1 - 1 H - 0 - E R  
7 3 2 6 6 - 3 - 4 - 1 P - E B - E B  
737-18-1 -B-Bi I  
7 3 8 - 8 - 1 - I F - H P  
7 3 9 - 6 -  1-R-BP 
731  3 - 2 - 3 -  111-BH-BII 
7325-11-1 -1H-RH 




7357-22-3 -B-Bt l -UP  
7 3 0 1 - 5 - 2 - 1  P-RF 
7380-1-1-B-RH-RW 
7.38!)-18-3-R-BP 
7383-18-5 -R-BI i  
7.789-18-6-B-Bil-UH 
7 3 8 9 - 2 0 - 3 - B - R P  
7389-32-2-B-BII-BI1 
7.394-14-2-R-RP 
7 3 9 4 - 1 8 - 2 - 1 P - B P  
7 3 1 1 1 - 8 - 2 - 8 - R P  
7 3 1  11  -7-2-B-BH-BkI 
75111-8 -3 -R-RH 
7 3 1  14 -16-2 -LB-BP 
7 3 1 2 9 - 1 6 - 1 - B - R P  
7 3 1 2 9 - 1 6 - 2 - R - R P  
7 3 1 3 6 - 3 1 - 4 - I H - U P  
7 3 1 5 4 - 1 2 - 1 - 1 P - U P  
73167-1-1-2H-R-RFI 
7 3 1 6 7 - 5 - 3 - B - B P  
73167-5-3-B-BlI-Uf4-UP 
I1-3S(? [ B E l ; - 7 s )  
1'- 1 t>o:- 1 
1 ' -2224-2  








l.udhi nna -  3 
(;ram 2 1  U j j a i n  
NEC 7h4  
1'-1233 -1 
I t -208 x F - 0 1  
. l ( ; - b  s I<;idhey 
.1(;-f>2 s i i - 49b  
1;- 1 3 0  x P -5'20!1 
i:h;ifn x 'I'-.3 
I t-208 x BC-I  
11-208 x B1:G--482 
I{-208 x P a n t  (;- 104 
11-208 x C h n f n  
1-1- 2 0 8  x 1:-404 
t f - 2 0 8  x 1 ' -370  
11-208 x N-59 
11- 2 0 8  x 1JSA- b l  :i 
1,-5Sll x K-468 
1 , -550 s K-408 
l , - S ~ O  x I < -  1 1 0  
1,-550 s 1:-4'36 
K-850 x 1'-378 
K-850 x 1:-378 
K-850 X 1'-378 
K-850 x F - 3 7 8  
K-850 x T:-378 
K-850 x N-59 
K-850  x ' -59 
K-850  x 11-208 
K-850 x I [ -208  
K - 8 5 0  x 11-208 
K-850 x CW-S/7 
. ~ ~ - 6 2  x Kadhey 
. ~ G - 6 2  x Radhey 
JC-62 X REG-482 
.JG-62 x No .42  
JG-62 x F - 4 9 6  
.JC-62 x F - 4 9 6  
.JG-62 x 1'-496 
P r o t e i n  ", 
22.5 
2 4 . 7  
2 3 . 5  
2 3 . 0  
7 7  I 
L L .  L 
2 6 . 5  
2 5 . 4  
2 1  . O  
2 3 .  h 
2 0 .  .? 
2 3 . 8  
2 2 . 5  
7 h .  1 
2 '2 . 9 
2 1 . 9  
2.5 . \ I  
2 2 . 9  
2 2 . h  
1 9 . 7  
2 2 . 4  
2 2 .  f) 
2 1  . S  
.? 3 . (> 
211.8 
2 . 3 . 3  
;!(I . 3 
2 0 . 4  
'I  7 
- 1 . 9  
2 2 . 4  
1!).5 
2 1 . 2  
2 .1 .3  
I(.(> 
22.9 
1 9 .  <I 
21 . x  
2 4 . 2  
u .  7 
2 1 . 7  
2 5 . 8  
2 4  .(I  
1 0 .  1 
2 3 . 4  
2 2 . 5  
2 3 . 4  
2 7 . 1  
2 2 . 7  
2 1 . 4  
2 2 . 5  
1 9 . 1  
C o n t d . .  . . ? a b l e  6 . 1  
ICC/Sel n o ,  Name/parentage P r o t e i n  
Kabuli ty-pes 
G-130 x JG-24 
Chafa x JGC-1 
K-468 x F-378 
JG-62 x H-208 
H-208 x K-1258 
5h22 







.TM- 4  66 






I,udhi m a - 2 3  
L .  Local PM 
NEC- 10 
NEC-  30  


















P-  2265 
P-  2530 
P-2591 
F-7759 
P-  3482 
P-6613 












7369-5-3- 1 P-BP 















I,-550 x G-130 
L-550 x K-4 
1,-550 x K-4 
L-550 x K-4 
I,-550 x USA-013 
I>-550 x CP-66 
I>-550 x H-223 
I>-550 x L-2 
I.-550 x 1.-2 
1,-550 x E-100 
P r o t e i n  
Table 6 . ' .  Combined a n a l y s i s  o f  v a r i a n c e  f o r  s e e d  
p r o t e i n  p e r c e n t a g e s  i n  i n o c u l a t e d  and 
u n i n o c ~ l l  a t e d  G I E T ,  grown a t  Hyderabad 
i n  1979-80.  
Source d f  MS 
Trea tmen t s  
F m t r i e s  
, . T r e a t s  x E n t r i e s  
E r r o r  
Tab le  6 . 3 .  Combined a n a l y s i s  o f  v a r i a n c e  f o r  s e e d  
p r o t e i n  p e r c e n t a g e s  i n  i n o c u l a t e d  and 
uninocul  a t  ed GCVT, grown a t  Hyderabad 
i n  1979-80.  
Source  d f  ?.is 
'Treatments 
I l n t r i c s  
T r e a t - s  x IZ.ntri  c s  
I i r r n r  
Table 6 . 4 .  P r o t e i n  percentages  o f  e n t r i e s  i n  i n o c u l a t e d  
and uninoculated GTET at tlyderabad i n  1979-80, 
Entry Inoculated Uninoculat  ed 





BG- 2 35) 











Anniger i  
H - 7 7 - 6 1  
FrMS - 0 
1WS-13 
I C C C -  1 4  
TCCC- 1 5  
IC(:C- 1 h 
TC(:C- 1 7 
I C ( : C - 1 8  
I(:(;(:- I 9 
.TT- 1258 






H- 76- 105 
Table 6 . 5 .  Seed p r o t e i n  pe rcen tages  o f  e n t r i e s  i n  
i n o c u l a t e d  and u n i n o c u l a t e d  GCVT a t  
Hyderahad  i n  1979-80,  
E n t r y  I n o c u l a t e d  Uninocula ted  
BDh' 9 - 3  
Phule G - I  
Phule I;-2 
Phu le  G-3 
BC- 220  
ICCC-4 
ICCC-  6 
ICCC- 9 
ICCC- 10 
ICCC-  1.7 
RAll-52 
RAIJ-54 
i h n i c e r i  
K-850 
The seed p r o t e i n  pe rcen tages  of entries in ICSN-DS 
1980-81 grown a t  Cwalior and Hyderabad were a l s o  
de te rmined .  These were auqnented des igns  and based on 
t h e  e r r o r  c a l c u l a t e d  from t h e  r e p e a t e d  checks ,  t h e r e  
appeared t o  be  s i g n i f i c a n t  d i f f e r e n c e s  among e n t r i e s  
a l t hough  the e n t r i e s  x l o c a t i o n s  i n t e r a c t i o n  was sub- 
s t a n t i a l  (Table 6 . 6 ) .  On an average  seed from Gwalior 
showed about 3:; more p r o t e i n  than  a t  Hyderabad. 
The seed  p r o t e i n  pe rcen tages  o f  s eed  from t h e  ICSN- 
DL grown a t  H i s sa r  were s l i g h t l y  h i g h e r  than  those  from 
Gwalior (Table 6 . 7 ) .  The seed  p r o t e i n  pe rcen tages  of  
the  checks a t  H i s s a r  were n o t  determined b u t  t h e r e  were 
s i g n i f i c a n t  d i f f e r e n c e s  among e n t r i e s  a t  Gwalior .  The 
s h i f t s  i n  r ank ings  of  t h e  e n t r i e s  a g a i n  sugges ted  sub-  
s t a n t i a l  G x E i n t e r a c t i o n .  
'Sable 6 . 6 .  Seed p r o t e i n  percent'lec\ sf e n t r i e s  i n  ICSN-1)s 1980-81 f o r  
t h o  l o c a t i o n s .  
I C C L  
No. Sel  .No. 
I 'rotein ",, 
Gwal ior TCRTSAT C e n t e r  




S e l  .No. 
741 ~ ~ - B - S P - I H - ~ P - ~ P - B I ~  
74117-R-2P-1H-1P-2P-RF 
74119-R-1P-1Fi-1P-1P-HI' 
74 1 4 1 - ~ - 1 ~ - 1 H - l P - 1 P - ~  
7 4 6 8 5 - 2 ~ - 1 . ~ - 1 ~ - 2 ~ - 1 f l r  
7 4 6 8 6 - 8 ~ - l . ~ -  P - ~ P - ~ P - U  
74290- 111-111-IP-lP-lP-RP 
7 4 3 0 4 - U - 2 H - l H - l P - l P - ~ ~  
74257-5-2H-1H-1P-1P-UP 
7390-B-2H-BH- 1P- 1P-BI' 
74290-R-6P-1H-1P-1P-BP 
7489-B-RH-BH- 1H-?P-HP 
74686-3I ' -LB-lP-2P-2P-BT'  
'4754-2P-1,R-1P-1P-RP-HP 
'.I:lO-11'-I,B-IP-IP-IP-Bt' 
knni geri  
,TI;-h' 
(;- 1 .50 
P r o t e i n  % 
Gwalior  ICRISAT C e n t e r  
Table 6 . ' .  Seed protcin (-ontent o f  entries in ICSN-DL, 1980-81 fo r  
two lo<ations. 
ICCI .  
Yo.  Sel  .No. 
- * 
, .321?-- .1-l l l-III-BH 
~ 3 4 0 - 5 - 1 - 1 P - I ~ 1 1 - ~ ~ '  
.7 - 
.>lh7-5-:-111-1 P-I I '  
- - 
,3190-8-2- I l l -  I [ ' - \ \ I4 
7 .721,3- t~- ,~-11 ' -11 ' -1P-HII  
7316'- 3- i- 1H-RH-Ill-BH 
73308-I-1-III-?H-111-RH 
- - 
. > 1 ~ , . * - 5 -  3- 11)- 2 ~ ~ - l l i - i ~ l l  
- - -  
.s.\n7-I$-.;- III-113-111- BH 
-d3lcl-R-.-11-1tl-21'-B1i 
-781  -H-AH-1 11-311-R11 
741 59-R-21'- IH- 1H-RIi 
71 261 -H-hH-RII- Ill-HI1 
~4?~l9-1!1-2I'-?tl- 111 -HI1  
74269-1 -Iti-ll4-111-~Il 
- J ~ ? O - S P - I , ~ -  H I - I  1 1 - H I I  
74 -~?0 -1 l l -1P -1~ ' - l~ l l  
'1080-1711-lH-21'-Rll 
71753-51'- 111 -  11'-lill 
7460.i-?ll-111-?lI-B11 
.. 7 !~12!13-2~'-11l-u1l 
- .53~5-9li- l l l-HIl  
- - 
s .>233X-81'- Ill-Lctj 
752316-1 OF1-211-HtI 
-, 3 .* - 
.'- >.>8-1 2P-lll-13Il 
'523%- I ?P-.?ll-l31{ 
"5238-1 P-1 P-RP-HP 
71154.7-8P- 1P-RH 
751!lO-15ti- 11'-BH 
-5?5!)8-41[- 1 l i -  RH 
751 C)O-211-lIl-t!l1 
'541 1-31-1-1 tl-HI1 




'41 507-5P-  11'-HI1 
741507-,711-1 P-RlI 








P r o t e i n  
Cwalior 
1 8 . '  
23 .2  
1 8 . 1  
2 2 . 5  
l ( j . 8  
1 9 . 8  
2 2 . 6  
1 l . 2  
20. 0 
2 2 . 1  
1 9 . 6  
211.3 
20 .1  
1 7 . 6  
1 8 . 5  
2 3 . 0  
1 0 . 5  
22 .4  
1 8 . j  
1 5 . 9  
2 2 . 8  
i1 l .b  
1 8 . 7  
2(l .  I 
2 1  . 7  
22 .8  
20 .  i 
2 2 . 2  
2 0 . 8  
1 3 . 8  
20.0 
2 2 . 0  
2 3 . 9  
17.0 
2 1 . 9  
1 9 . 2  
2 3 . 0  
1g .  2 
1 9 . 5  
1 7 . 4  
2 1 . 3  
1 7 . 0  
1 8 . 1  
1 8 . 8  
1 8 . 8  
1 7 . 5  
1 8 . 0  
l R . O  
1 7 .  
1 7 . 6  
I h .  1 
l b . 3  
1 9 . 7  
1 8 . 7  
18 .  I 
1 8 . 2  
1 8 . 2  
1 9 . 2  
1 5 . 9  
I h .  I 
1 8 . 4  
l h .  7 
1 8 . 4  
1 6 . 4  
1 7 . 7  
1 7 . 0  
0 . 4  
2 5 . 3  
LO. 7 
19 .4  
24 .!I 
1 8 .  b 
2 3 . 5  
1 8 . 5  
1 9 . 2  
1 7 . 5  
17.X 
1 7 . 1  
2 1  . o  
1 7 . 2  
1 3 . 6  
2 0 . 1  
1 8 . 3  
20.9  
2 0 . 3  
2 0 . 8  
1 8 . 4  
1 6 . 6  
1 8 . 7  
2 2 . 1  
1 9 . 2  
2 3 . 3  
















751447-Sf[-  1P-BP 
75279-17H-1H-BP 




752520-2H-  1H-BH 
7 5 2 5 2 0 -  3H- 1H-BH 
741543-8H-1P-BP 
7547-1H-1P-BP 
7 5 1 1 2 - 7 P -  1P-RP 
75365-29Ii -1P-UP 
75370-3P-1P-BP 




7 5 7 7 9 - 1 P -  1P-BP 
752519-3H-1P-BP 
752519-4H-1  P-BP 
752519-6H-1P-BP 
7 5 2 5 1  9-9H-1P-BP 
752519-15H-1P-BP 
G-130 
H- 2 0 8  
A n n i g e r i  
I n t e r n a t i o n a l  t r i a l s ,  1Q80/81  
The combined a n a l v s e s  of v a r i a n c e  f o r   rotei in c o n t e n t  of 
ICCT-DS e n t r i e s  Frown a t  Gwalior and ICRISAT Center showed 
a  h i q h l v  s i g n i f i c a n t  e f f e c t  of l o c a t i o n s  (Table 6 . 5 ) ,  
t h e  mean  rotei in percen tage  be in^ h i g h e r  a t  c w a l i o r  than 
t h a t  a t  Hyderabad (Table 6 . 9 ) .  The mean square  due t o  
e n t r i e s  was a l s o  s i g n i f i c a n t  bu t  n o t  s o  prominent a s  t h a t  
due t o  l o c a t i o n s  and t h e  i n t e r a c t i o n  between l o c a t i o n s  
and e n t r i e s  was n o n - s i g n i f i c a n t  s u b s t a n t i a t i n g  e a r l i e r  
r e s u l t s .  ICCL-78023 and -78054 were h i g h e s t  i n  seed pro- 
t e i n  and Anniger i  t h e  l o w e s t .  
The seed   rote in p e r c e n t a g e s  o f  ICCT-DL e n t r i e s  
grown a t  Cwalior i n  1980-51 d i f f e r e d  s i g n i f i c a n t l y  
(Table  6 .10)  bu t  t h e  range  was . .ot  v e r y  wide .  
Coordinated t r i a l s ,  19R0/81 
I n  t h e  p e n n i n s u l a r  zone GTET and GCVT (Tables  6 . 1 1  and 
6 .12)  grown a t  Hyderabad, Anniger i  showed t h e  lowest  
 rotei in percen tage  and C-235 was t h e  h i g h e s t .  Again 
t h e  ranges  were n o t  v e r y  wide.  
The seed  p r o t e i n  pe rcen tages  o f  I C C C - 1  t o  -26  grown a t  
Hyderabad were a l s o  determined (Table  6 . 1 3 ) .  They ranged 
from 1 3 . 4  t o  1 7 . 5  . The lower end of t h e  range  was n o t  
lower than  t h e  v a l u e s  recorded  f o r  Anniger i  i n  o t h e r  t e s t s  
a t  Hyderabad i n d i c a t i n g  t h a t  t h e  seed  p r o t e i n  c o n t e n t s  of 
t h e  ICCC-lines could be commercially a c c e p t a b l e . ,  
BPEEDING FOR W R O V E D  SEED PROTEIN CONTENT 
The a r o t e i n  p e r c e n t a ~ e s  of seeds  h a r v e s t e d  from 65 F 
o r o q e n i e s  of T-1-A x T - 3  and their p a r e n t s  at FlydeTa%ad 
ranged from 1 4 . 9  t o  26 .8  Dercent (Tdble 6 . 1 4 ) .  F ive  
l i n e s  had seed p r o t e i n  ~ e r c e n t a g e s  s i m i l a r  t o  T-1-A and 
w i l l  be e v a l u a t e d  in t h e  F4 g e n e r a t i o n .  
F3 progen ies  of f o u r  c r o s s e s  i n v o l v i n g  t h e  h i g h  
  rote in T - I - A  w i t h  t h e  h i g h  v i e l d i n g  c u l t i v a r s ,  T-3,  
B C - 2 0 3 ,  Pant Gr114 and B D N - 9 - 3 ,  were sown a t  H i s s a r .  
The seed   rote in DercentaFes f o r  abou t  40 ~ r o g e n i e s  
f o r  each c r o s s  a r e  shown i n  T a b l e s  6 .15-6.18.  T-1-A 
was damaged by A e c o c h y t a .  Six  ~ r o g e n i e s  of t h e  c r o s s  
T-I-A w i t h  T-3,  seven of t h a t  w i t h  BG-203, f i v e  w i t h  
pant  G-114  and one w i t h  BDM-4-3 had seed p r o t e i n  p e r -  
c e n t a g e s  above 26 and w i l l  be t e s t e d  a g a i n  i n  t h e  F4 
genera t ion-  t o  i d e n t i f x  l i n e 6  combining h i g h  p r o t e i n  
- - A  I.<-h , , < o l d -  
- - 
Table 6 . 8 .  Combined ana lys i s  of variance f o r  seed 
p ro t e in  percentage a t  Hyderabad in 
1980-81. 
Source d f MS 
* * 
Locations 1 50.63 
Entr ies  
Locs x Ent r i e s  15 1 .69 
Error 9 3 1.54 
Table 6 . 9 ,  Seed u ro t e in  vercentanesof e n t r i e s  in ICCT-DS at  
locat ions  i n  1980-81. 


































Prote in  % . -. 
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Gwalior ICRISAT Center 
Table 6.10. Seed protein percentages of entries in 1CC'I'-I)L 

































74607- 1P-LR- 1H-2H-BH 
74926- 7H- JAB-BH- 1H-BH 
741177-1P-1H-1P-BH 
74595- 9H- 1H- 1H-BH 







1 8 . 7  
18.4 












b e  6 1  Seed p r o t e i n  percentages  of e n t r i e s  i n  GIET grown 
a t  Hyderabad i n  1980-81. 
Acc .No. Pedigree P ro t e in  % 
ICC-4935 C-255 17 .9  
TCC-11141 BDN 9-3 17 .3  
ICC-440 P-326 16 .9  
ICC-12263 BG - 246 16 .7  
ICC-12261 BG-244 16.4 
ICC-12199 Phule G-4 ( l o c a l )  15 .8  
I(:(:-12262 BG-245 1 5 . 6  
TCC-12264 ICCC-22 15 .3  
1CC-4918 Annigeri  14 .5  
'Table 6 . 1 2 .  Seed p r o t e i n  percentages  o f  ent??ies  i n  GCVT grown 
a t  Hyderabad i n  1980-81. 
Acc.No. Pedigree P r o t e i n  % 
1CC-4935 C-235 20.8  
1CC-11141 BDN 9 -3  18 .2  
ICC-12199 Phule G-4 1.8.2 






K-850 ( l o c a l )  
Mean 
T a b l e  6 .13 .  Seed protein percentages 
of rCCC 1 i n e s  grown a t  
FIyderabad i n  1980-81'. 




I C C C - 4  
ICCC- 5 






ICCC- 1 2  
ICCC- 1 3  
TCCC- 1 4  
TCCC-15 
ICCC- 16 
ICCC- 1 7  
TCC(: - 1 8 
TCCC-.1 9 
TCCC-20 
I C C C - 2 1  
TCCC-22 
ICCC- 2 3  
ICCC- 24 
T C C C - 2 5  
TCCC- 2 6  
Protein % 
M e a n  
l a b l e  h 11  SeeJ  p r o t e i n  p e r c e n t d g e s  o f  F3 progenies of T-1-A x T - 3 ,  a t  
H y d e r ~ b a d  1 9 8 0 - 8 1 .  



































a P a r e n t a l  v a l u e s  n o t  i n c l u d e d  f o r  mean 
f a b l e  6 .15 .  seed p r o t e i n  p e r c e n t a g e s  
o f  Ti progenies o f  T-1-,A x 
T-;, crown a t  Hissar,  
1BRfl-Sl. 
< e l e c t i o n  Uo.  P r o t e i n  
l ' a h l e  6 . 1 6 .  Seed p r o t e i n  percentages  
of  F3 p r o g e n i e s  of  T-I-:!, x 
BG-203, grown a t  Hissnr ,  
1980-81. 
S e l e c t i o n  No. I ' rotein ", 
rnb le  h. 1 7 .  Seed p r o t e i n  p e r c e n t a g e s  
o f  F3 p r o g e n i e s  o f  T-1-A x 
Pant  1;-114 crown a t  I l i s s a r  
in. 1980-81.  













































T a b l e  6 . 1 8 .  Seed p r o t e i n  pe rcen tage ;  
o f  F3 p r o g e n i e s  of T-1-A ,
BDN 9-3, grown a t  Hissar ,  
1980-81.  








































BDN- 9- 3 
Mean 23.5 
PROJECT 7 : BREEDING FOR NEW PLANT TYPES 
OBJECTIVES : a .  Breeding f o r  m i d - t a l l ,  compact and h igh  
v i e l d i n g  c u l t i v a r s  
b .  Developing c u l t i v a r s  s u i t a b l e  f o r  
mechanical  h a r v e s t  
c .  Combining mul t i -seeded and double-podded 
c h a r a c t e r s  t o  develop more e f f i c i e n t  p l a n t  
types  
d .  Search in  f o r  new concepts  of p l a n t  type k w i t h  h i g  e r  y i e l d  p o t e n t i a l .  
From t h e  beginning of t h e  p r o j e c t  t h e  main t h r u s t  has 
been t o  develop m i d - t a l l  and compact p l a n t  t p e s  w i t h  h igh  
y i e l d  p o t e n t i a l .  Using t h e  ve ry  l a t e  matur ing t a l l  l i n e s  
mainly  from USSR and Greece we have been s u c c e s s f u l  i n  
developing l i n e s  t h a t  a r e  e a r l y  matur in  and g i v e  y i e l d s  
comparable t o  conven t iona l  t y p e s .  T r i a  k s  f o r  two seasons 
a t  Hyderabad and H i s s a r  t o  s tudy  t h e  i n t e r a c t i o n s  between 
p l a n t  d e n s i t y  and ~ l a n t  tvpe suggest  t h a t  the y i e l d s  of 
t h e  t a l l  p l a n t  tvpes  do n o t  respond t o  h i g h e r  popula t ions .  
However, t h i s  year  a t  Hissa r  compact l i n e s  tended t o  escape 
R o t r y t i s  i n f e c t i o n  and thus  qave h igher  v i e l d s .  
A Drogram was a l s o  i n i t i a t e d  t o  combine t h e  double- 
podded (two pods/node) and mul t iseeded (more number of 
seeds /pod)  t v p e s  t o  develop high v i e l d i n g  p l a n t  t y p e s .  
MID-TALL AND COMPACT PLANT TYPES 
H y b r i d i s a t  ion 
We c rossed  5 t a l l  l i n e s  wi th  8 conven t iona l  type paren t s  
(Table 7 . 1 )  i n  a  l i n e  x t e s t e r  s e r i e s .  
Three s h o r t  d u r a t i o n  and 3 long d u r a t i o n  Fg genera t ion  
m i d - t a l l  compact l i n e s  from c r o s s e s  invo lv ing  t a l l  and con- 
v e n t i o n a l  t y p e s  were c rossed  in d i a l l e l  manner t o  i n i t i a t e  
a second c y c l e  of s e l e c t i o n .  The ped igreesof  t h e s e  l i n e s  
a r e g i v e n  i n  Table  7 . 2 .  
Table  7 .1 .  T a l l  and convent ional  
t y p e  p a r e n t s  i n  t h e  
5 x 8 l i n e  x t e s t e r  
s e r i e s  made i n  1980-81 
Lines T e s t e r s  
K-1184 BG- 203 
K-1189 F-378 
K-1480 H- 208 
K-56567 ICCC-10 




Table  7 . 2 .  Ped ig rees  of  t a l l  and compact F l i n e s  
involved i n  a 6 x 6 d i a l l e l ,  1980-81. 
S e l e c t i o n  number Cross  Durat ion  
7573-4-1P-3P-EP F-378 x K-1184 Shor t  
7573-74-1P-1P-BP F-378 x K-1184 
7570-3-1P-1P-BP G-130 x K-11'.:9 
75123-19-1P-1H-RH P-2426-1 x K-1170 Long 
7570-48-1P-2H-RH G-130 x K-1189 
7570-1 -1P-1I1-RH G-130 x K-1189 
F1 genera t ion 
For ty  seven F a ' s ,  4 l i n e s ,  6 t e s t e r s  of t h e  8 x 6 l i n e  x 
t e s t e r  s e t  ma e  i n  1979-80 and 2 checks (Annigeri  and 
ICCC-1) were eva lua t ed  i n  a  8 x 8 t r i p l e  l a t t i c e  a t  
Hyderabad. Each p l o t  was one row 4 m long w i t h  60 cm 
between rows and 2 0  c m  between p l a n t s  w i t h i n  t h e  row. 
One c r o s s ,  F-378 x  K - 1 4 8 0 ,  f a i l e d  and hence t h e  l i n e  x 
t e s t e r  a n a l y s i s  was based on a  7 x 6 s e t ,  exc luding  
c r o s s e s  i nvo lv ing  K - 1 4 8 0 .  
Means,CV1sand L S D ' s  a r e  presented  i n  Table 7 . 3 .  
The meansquares  due t o  c r o s s e s  were s i g n i f i c a n t l y  
g r e a t e r  than  t h e  e r r o r  mean squares  f o r  a l l  c h a r a c t e r s  
s t u d i e d  except  f o r  number of ~ r i m a r y  branches and seed 
y i e l d  (Table 7 . 4 ) .  The mean squares  f o r  l i n e s  and 
t e s t e r s  were s i g n i f i c a n t  except  l i n e s  f o r  pr imary 
b ranches lp l an t  and t e s t e r s  f o r  pods and seed y i e l d /  
p l a n t .  Line x t e s t e r  mean squares  were s i g n i f i c a n t l y  
g r e a t e r  than  t h e  e r r o r  on ly  i n  t h e  case  of seed weight  
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GCA v a r i a n c e s  were s i m i l a r l v  s i g n i f i c a n t l y  g r e a t e r  than 
z e r o  f o r  a l l  c h a r a c t e r s  except  primary branches and seed 
y i e l d l p l a n t ,  w h i l e  t h e r e  was s i g n i f i c a n t  SCA v a r i a n c e  
only  f o r  seed weight  so  t h e r e  was predominance of a d d i t i v e  
g e n e t i c  c o n t r o l  f o r  most c h a r a c t e r s  s t u d i e d .  
Among l i n e s  BDM 9 -3  and ICCC-4 appeared t o  be good 
combiners f o r  e a r l i n e s s  and pod number (Table 7 . 5 ) .  
Kabuli  l i n e s ,  P-9800 and C-104 showed p o s i t i v e  and s i g n i -  
f i c a n t  GCA e f f e c t s  f o r  davs t o  f l o w e r i n  and m a t u r i t y ,  
and f o r  seed weigh t .  Among t e s t e r s ,  K- 174 was a  good 
combiner f o r  e a r l i n e s s  and seed y i e l d .  
k 
Few c r o s s e s  showed s i g n i f i c a n t  SCA e f f e c t s ,  except 
f o r  100 seed w e i g h t ,  which was t h e  only  c h a r a c t e r  wi th  
s i g n i f i c a n t  SCA v a r i a n c e  (Table 7 . 6 ) .  
Days t o  f i r s t  f lower  and t o  m a t u r i t y  were p o s i t i v e l y  
c o r r e l a t e d  w i t h  p l a n t  h e i g h t ,  secondary b r a n c h e s / p l a n t  
and seed s i z e ,  bu t  n e g a t i v e l y  w i t h  pod number and seed 
v i e l d / p l a n t ,  i n d i c a t i n g  t h e  e a r l i e r  enotypes  t o  be i? s h o r t e r  and h i g h e r  y i e l d i n g .  P l a n t  e i g h t  was a l s o  nega- 
t i v e l y  c o r r e l a t e d  w i t h  pod number and seed y i e l d / p l a n t  
and p o s i t i v e l y  w i t h  seed s i z e ,  r e f l e c t i n g  i t s  a s s o c i a t i o n  
w i t h  m a t u r i t y .  Primary and secondary b ranches ,  pod number 
and seed v i e l d / p l a n t  were p o s i t i v e l v  a s s o c i a t e d  wi th  each 
o t h e r .  P o d s / p l a n t  and seeds/pod were p o s i t i v e l y  c o r r e l a t e d  
and i n c r e a s e s  i n  bo th  were a s s o c i a t e d  w i t h  reduced seed 
s i z e  (Table 7 . 7 ) .  
F2 popula t ions  
F i f t v  F2 bulks  of t h e  10 x 5 l i n e  x t e s t e r  c r o s s e s  made i n  
1975-79 (ROW 1979-50, Tables 7 . 2  t o  7 . 4 )  and 2 8  F2 bulks 
from o t h e r  c r o s s e s  invo lv ing  t a l l  p a r e n t s  (ROW 1978-79, 
Table  7 . 1 )  were grown a t  Hvderabad a s  space p lan ted  b u l k s .  
From t h e s e  bulks  we s e l e c t e d  399 s i n g l e  p l a n t s  f o r  evalua-  
t i o n  a s  F3 progenv rows. 
F3 g e n e r a t i o n  
A t  Hissar, 52 F3 bulks  and 4 5  p rogen ies  were grown i n  a  
spaced p l a n t i n g .  From among r h e s e ,  4 6 7  ~ l a n t s  were 
s e l e c t e d  f o r  e v a l u a t i o n  as  Fq p rogen ies  nex t  v e a r .  A t  
Hyderabad 47 bu lks  were grown and 133 s i n q l e  p l a n t s  
were s e l e c t e d .  
Progeny rows 
The numbers of a4 t o  Fa progeny rows eva lua ted  and 
s i n g l e  p l a n t s  s e l e c t e d  a t  Hvderabad and Hissa r  a r e  
shown i n  Table 7 . 8 .  
+ C C  C C C  
C C *  C C *  
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Each progeny was sown i n  p l o t s  of 2  rows 4m long 
and 60 cm a p a r t  w i t h  20 cm between p l a n t s  within t h e  
row. Four rows of Anniger i  a t  Hyderabad and G-130 a t  
H i s s a r  were sown every  twenty p rogen ies  f o r  comparison.  
A t  Hyderabad germina t ion  was Door, and p l a n t  s t a n d  
was s p a r s e  s o  we s e l e c t e d  t a l l  s i n g l e  p l a n t s  i n  a l l  
g e n e r a t i o n s  f o r  e v a l u a t i o n  i n  t h e  coming s e a s o n .  A t  
H i s s a r  t h e  n l a n t  s t a n d s  were pood and t h e  heavv grey  
mold and b l i g h t  which occur red  i n  manv p a r t s  of t h e  
farm was v e r y  low i n  f i e l d s  where t a l l  and compact 
p l a n t  t v p e  p r o g e n i e s  were grown and many were f r e e  
from d i s e a s e .  Th is  was a t t r i b u t e d  t o  t h e  p l a n t  h a b i t  
a l l o w i n g  f r e e  air-movement and reduc ing  d i s e a s e  i n c i -  
dence .  Yanv of t h e  p r o g e n i e s  v i e l d e d  50 t o  60% more 
v i e l d  compared t o  t h e  check H-208, and t h e  s e l e c t e d  
s i n g l e  p l a n t s  and rows w i l l  be  f u r t h e r  e v a l u a t e d  i n  
1981-82. 
P l a n t  tvDe x d e n s i t y  t r i a l s  
These t r i a l s  were conducted i n  c o l l a b o r a t i o n  w i t h  t h e  
ch ickpea  p h v s i o l o g i s t s  and d e t a i l s  a r e  p r e s e n t e d  i n  
t h e  C h i c k ~ e a  Phys io logy  Report , 1980-81 (pp 21-28) . 
Four exper iments  were conduc ted ,  two each a t  
Hvderabad and H i s s a r .  A t  Hvderabad, T r i a l - 1  c o n s i s t e d  
of t h r e e  c o n v e n t i o n a l  ( A n n i g e r i ,  K-850, I C C C - 4 )  and 3 
promising t a l l  t v n e s .  T r i a l - 2  a t  Hvderabad inc luded  
A n n i ~ e r i ,  K-850 and e i g h t  t a l l  tvpes  which had been 
newlv bulked i n  F5-F7 g e n e r a t i o n s  i n  1979-80, A t  H i s s a r ,  
T r i a l - 1  comprised f o u r  c o n v e n t i o n a l  c u l t i v a r s  (K-850, 
H-355, H-208 and C - 1 3 0 )  and 16 t a l l  t v p e s .  T r i a l - 2  had 
two normal l i n e s  (K-850 and H-208) and s i x  newly bulked 
t a l l  l i n e s .  
I n  a l l  t h e  t r i a l s ,  t h e  e n t r i e s  were sown a t  t h r e e  
s ~ a c i n p s ;  8 ,  '33 and 6 7  p lan t s lm* t o  a s s e s s  t h e  i n t e r -  
a c t i o n s  between p l a n t  tvpe  and s p a c i n g s .  T r i a l - 1  a t  
Hvderabad a l s o  inc luded  t h r e e  l e v e l s  of i r r i g a t i o n  (0, 
1 and 2 a n p l i c a t i o n s )  and was sown a s  a s p l i t - s p l i t  
p l o t  d e s i e n  w i t h  i r r i g a t i o n  a s  main p l o t s  and p l a n t  
d e n s i t i e s  a s  sub p l o t s .  The o t h e r s  were s p l i t  p l o t  
d e s i g n s  w i t h  p l a n t  d e n s i t i e s  as main p l o t s  and e n t r i e s  
a s  sub p l o t s .  A l l  had 4 r e p l i c a t e s .  
A t  Hvderabad, Anniger i  gave s i g n i f i c a n t l y  h i  h e r  
v i e l d s  than  anv of t h e  t a l l  t v p e s  (Tab les  7 . 9 ,  7.1% and 7.13) 
I n  T r i a l - 1 ,  v i e l d s  were h i g h e s t  a t  3'3 p l a n t s  m - 2 .  
I r r i g a t i o n  i n c r e a s e d  t o t a l  d r v  m a t t e r  and t h e r e  were 
s i g n i f i c a n t  i n t e r a c t i o n s  between genotvnes  and i r r i g a -  
Table ' . 8 .  Numbers o f  F 4  t o  1:7 progen ies  grown and s lng l t ,  p l a n t s  
and rows s e l e c t e d  a t  Ityderabad and I l i s sa r  i n  1980-81. 
Hyderahad Hi s sa r  
Number o f  of P rogen ies  Number s e l e c t e d  p rogen ies  p l a n t s  
s e l e c t e d  grown P l a n t s  Lines grown 
Table  7 . 9 .  Yie ld  (kx/ha) o f  m i d - t a l l  genotypes and checks 
i n  t h e  p l a n t  d e n s i t y  t r i a l - 1 ,  Hyderabad, 1980- 
81 .  
Genotypes P l a n t  d e n s i t y  ( p l a n t  s/m2) 8 3 3 6' 
7573-4-1 P-1P-RP 1526 169q 1 SOh 
7573-14-1P-2P-RP 1267 1403 1408  
7573-74-1P-1P-HP 1355 1 7 8 1  15X-  
Anniger i  3060 24?!S 2180 
K-850 1829 2200 2 1  1 h 
I(:CC-4 2379 1561 ? > 7 7  - 
Table 7.10. Yield (kg/ha) of mid-tall genotypes and checks in 
plant density trial-2, Hyderabad, 1980-81, 












t i o n s ,  t h e  t a l l  types  responding  b e t t e r  t o  i r r i g a t i o n  than  
conven t iona l  c u l t i v a r s  (Tab1 7 . 1 4 ) .  I n  T r i a l - 2 ,  seed  
y i e l d s  were h i g h e s t  a t  67 m - 5 .  A t  H i s s a r ,  t h e  t r i a l s  were 
very  v a r i a b l e  due t o  Bo t r ~ ,  t i s  gray  mold and t r ea tmen t  
d i f f e r e n c e s  were a l l  n o n - s i g n i f i c a n t  except  f o r  t h e  i n t e r a c t i o n  
be tween genotypes and spac ings  f o r  t o t a l  dry m a t t e r  (Tables  
7.11, 7 .12  and 7 . 1 3 )  . I n  none of t he  t r i a l s  was t h e  
genotype x  spac ing  i n t e r a c t i o n  s i g n i f i c a n t  , i n d i c a t i n g  t h a t  
a l l  t a l l  types  do no t  y i e l d  h i g h e r  than  conven t iona l  c u l t i v a r s  
a t  h ighe r  p l a n t  d e n s i t i e s .  
T a b l e  7 . 1 1 .  Y i e l d  (kg/ha)  o f  m i d - t a l l  genotypes  and  checks i n  
t h e  p l a n t  d e n s i t y  t r i a l - 1 ,  H i s s a r ,  1980-81. 
Genotypes P l a n t  d e n s i t y  (p lan t s /m2)  8 3 3 6 I' Means 
Me an s 
S . F .  
Tab le  7 . 1 2 .  Y i e l d  (kg/ha)  o f  m i d - t a l l  geno types  and  checks  i n  
p l a n t  d e n s i t y  t r i a l - ? ,  I l i s s a r ,  1980-81. 
Genotypes P l a n t  d e n s i t y  ( ? l a n t s / m 2 )  8 1'5 6 ! 
Table 7.13. Variance r a t i o s  f o r  p l a n t  type  x dens i ty  t r i a l s  o f  
t a l l  and normal genotypes a t  Hyderabad and Hi s sa r ,  
1980-81. 
Source Total  dry mat ter  Y i e l d  Harvest Index 
Hyderabad T r i a l - 1  
Genotypes 
Spacings 
I r r i g a t i o n s  
Genotypes x Spacings 
Genotypes x I r r i g a t i o n s  
Spacings x I r r i g a t i o n s  
Genotype x Spacings x 
I r r i g a t i o n s  
Hyderabad T r i a l - 2  
* * * 
Genotypes 1.06,,  3 .90,  26.20, 
Spacings 41.9C 7 2 . 7 0  5 .15  
Genotypes x Spacings 1.4P 1 . 4 7  1.09  
Hi s sa r  T r i a l - ]  
Genotypes 0 . 6 9  0 .91  0.87 
Spacings 2.69, 0 .94  0 .49  
Genotypes x Spacings 1 . 8 3  1.12 1.44 
Hissa r  T r i a l - 2  
Genotypes 1 .O: 0.94 2 .96 
Spacings 0 . 4 1  0 .38 1 .32  
Genotypes x Spacings n.7n 1.44 1 .94  
Table 7 . 1 4 .  Mean y i e l d s  of t a l l  and normal type  chickpea genotypes 
t e s t e d  a t  3  popula t ion  d e n s i t i e s  t r i a l s  a t  1lyderah;ld 
and Hi s sa r ,  1980-81. 
P l an t  t ype  Yield (kg/ha) % plants/mL 35 p l an t s lmr  67 p l a n t s l r n ~  
Hvderabad T r i a l - 1  
* 
Normal (3)  1496 1791 1613 
T a l l  (3)  1032 1200 11 78 
b I r r i g a t e d  
Normal (3)  1922 2321 
T a l l  (3 )  1733 2056 
llyderabad T r i a l -  2 
Normal (2)  1291 1669 1979 
T a l l  (8 750 11 94 1105  
Hissa r  T r i a l - 1  
Normal ( 4 )  188 1 18 74 
T a l l  (16) 1493  1399 
Hi s sa r  T r i a l  - 2  
Normal (2 )  2208 2433 21.33 
T a l l  (6) 2510 7652 1271 
Values i n  p a r e n t h e s i s  i n d i c a t e  number o f  l i n e s  i n  each p l an t  t ype .  
MULTISEEDED AND DOUBLE PODDED TYPES 
Hybr id i sa t ion  
Five mult iseeded l i n e s ,  HMS-4, - 5 ,  -6 ,and  -13 and -23 were 
included i n  a  d i a l l e l  c r o s s  t o  combine o r  concen t ra te  genes 
f o r  the  mult iseeded c h a r a c t e r .  These f i v e  mult iseeded l i n e s  
were a l s o  c rossed  t o  s i x  double podded l i n e s ,  (ICCC-15, JG-62, 
NP-81, P-2994, P-4203 and RPSP-322-1) and c rosses  made of 
mult iseeded on t o  high y i e l d i n g  l i n e s  (Table 7 . 1 5 ) .  
Table 7.15. Crosses between multiseeded and high yielding lines, 
1980-81. 
Cross No. Pedigree Cross No. Pedigrcc 
HMS-4 X K-850 
HMS-5 x H-208 
HMS-6 x BG-203 
KMS-8 x Pant G-114 
HMS-13 X F-378 
INS-18 x ICCC-10 
HMS-23 x ICCC-11 
HMS-4 x P-324 
INS-5 x P-32b 
HMS-6 x RDN 9-3 
HMS-8 x ICCC-4 
HMS-13 x TCCC-13 
HMS-18 x Phule G-I 
MlS-23 x PhuIe  G-4 
HMS-4 x Annigeri 
HMS-5 x ICCC-9 
HMS-6 x C-104 
IIMS-8 x 1,-550 
W S - 1 3  x (;[,-(129 
HMS-18 x P-9b23 
IBIS-23 u .)(;-:I 
F  g e n e r a t i o n  1 
T h i r t y  two F s  and 12 p a r e n t s  of an 8 double podded l i n e  x 
4 mul t i seedea  t e s t e r  s e t  were eva lua ted  i n  a  randomised block 
des ign  wi th  f o u r  r e p l i c a t i o n s  and a  p l o t  s i z e  of one row 3  m 
long and 60 cm a p a r t  a t  H i s s a r ,  where express ion  of t h e  m u l t i -  
seeded c h a r a c t e r  i s  b e s t .  Observat ions  were recorded on f i v e  
random p l a n t s .  Line P-272 was k i l l e d  by w i l t ,  and was excluded 
from t h e  a n a l y s i s .  
There were s i g n i f i c a n t  d i f f e r e n c e s  among c r o s s e s  f o r  a l l  
c h a r a c t e r s  except  days t o  matur i ty  and seed y i e l d  (Table 7 . 1 6 ) .  
The major p r o p o r t i o n  of t h e  d i f f e r e n c e s  was due t o  d i f f e r e n c e s  
between l i n e s ,  those due t o  t e s t e r s  being s i g n i f i c a n t  only f o r  
days t o  f lower ing ,  pods per  p l a n t  and seed s i z e  and the  l i n e  x 
t e s t e r  i n t e r a c t i o n  only i n  t h e  case  of primary branches  per  p lan t  
GCA v a r i a n c e s  were h igher  than SCA v a r i a n c e s  f o r  days t o  flowering. 
pods p e r  p l a n t  and seed s i z e  and t h e  SCA var iance  was s i g n i f i c a n t  
only i n  t h e  case  of primary branches p e r p l a n t .  The c h a r a c t e r i s t i c s  
o f  t h e  F l s  and p a r e n t s  a r e  shown i n  Table 7 . 1 7 .  
Among l i n e s ,  P-272 and P-502 were good combiners f o r  
e a r l i n e s s ;  Pant G-120 f o r  pods p e r  p l a n t ;  and Hyb 16-3 
f o r  seed s i z e .  Among t e s t e r s ,  HMS-18 was good f o r  e a r l i -  
. . .  
C G O  
* * 
* * 
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Tah le  7 . 1 7 .  C h a r a c t e r i s t i c s  o f  e n t r i e s  i n  F1 8  x 4 l i n e  x t e s t e r  t r i a l ,  
Hissar 1980-81. 
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n e s s  and HMS-28 f o r  seed s i z e  (Table  7 . 1 8 ) .  F.st imates 
of s p e c i f i c  combining a b i l i t v  were smal l  and u s u a l l v  
n o t  s i g n i f i c a n t  (Table 7 - 1 9 )  . 
A t  Hyderabad 24 F2s of t h e  ~ r e v i o u s  s e a s o n ' s  6 x 4 l i n e  
x t e s t e r  s e t  ( F . 0 . W .  1 9 7 0 - 5 0 ,  Table  7 . 9 )  and 3 7  o t h e r  
F 2 ' s  i n v o l v i n g  m u l t i s e e d e d  and double  ~ o d d e d  Darents  
(Table  7 . 2 0 ) ;  and a t  H i s s a r  25 F2 ~ o ~ u l a t i o n s  (Table 7 .  
21) were grown i n  a s  spaced ~ l a n t s  and 686  and 543 s i n g l e  
p l a n t s  were s e l e c t e d  f o r  E u r t h e r  e v a l u a t i o n .  
The f requencv  d i s t r i b u t i o n s  f o r  seed  number pod f o r  
P2 ~ o p u l a t i o n s  of K-850 and P - 5 n 2  w i t h  W S - 5  a r e  shown 
i n  F i ~ u r e  7 . 1 .  Seeds p e r  pod ranged from 1.00 t o  1 . 8 7  
(mean 1 . 2 3 )  i n  .D-5'32 x HVS-9. Around n i n e t v  pe r  c e n t  
of  t h e  p l a n t s  have l e s s  t h a n  1 . 5  seeds  Der ~ o d ,  HMS-8 x 
K-550 h a s  61% p l a n t s  and W S - 8  x P-502, 69% p l a n t s  wi th  
l e s s  t h a n  1 . 3  seeds  p e r  pod. 
0 3  p r o g e n i e s  
q i n g l e  ~ l a n t s  s e l e c t e d  i n  l Q 7 Q - S Q  from F 2  p o n u l a t i o n s  
were e v a l u a t e d  a s  F3 progenv rows a t  Hvderabad ('351 
p r o g e n i e s )  and a t  H ~ s s a r  (166 q r o g e n i e s ) .  Each progeny 
was 2 rows 4m l o n ~ ,  w i t h  60 c m  between and 20 c m  
w i t h i n  rows .  Checks (Anniper i  a t  Hvderabad and H-208 
a t  H i s s a r )  were p l a n t e d  a f t e r  everv ? O  p r o g e n i e s .  From 
each  proqenv 100 pods were h a r v e s t e d  t o  e s t i m a t e  the  
number of seeds  p e r  nod  eight^^ one ~ r o p e n i e s  w i t h  
more seeds /pod  were s e l e c t e f t  f n r  f l i r t h e r  t e s t s  
M N u v ,  QC 
C i C C  C 
. . , .  . 
O C C C  C 
+ r  * 
9 Ln LA G t--- 
CL m - cr. r 
Tahle 7 . 1 9 .  Estimates o f  spec i f i c  combining a b i l i t y  e f f e c t s  i n  F, 8 x 4 
l i n e  x t e s t e r  MS/DP t r i a l ,  Hissar 1980-81. 
P-272 X H E - 4  
P-272 x 1IMS-8 
r-272 x HLIS- IZ  
P-272 x HMS-18 
P-272 x HMS-22 
P-272 x HMS-23 
P-2'2 x HMS-28 
P-272 x IIMS-31) 
P-502 x HMS-4 
P-502 x HMS-8 
P-502 x HMS-13 
P-502 x HHS-18 
P-502 x I-1FLS-22 
P-502 x IIMS-23 
P-502 x HMS-28 
1'-502 x IIMS-30 
Pant 1;-12Il x HF6-4 
Pant (1-120 x HMS-8 
P,int C-120 x tIMS-13 
Pant C,-120 x HMS-18 
Pant 1;-120 x HMS-22 
Fant (;-120 x INS-23 
Pant G - 1 2 0  x HMS-28 
Pant G-120 x HMS-30 
Hyh 1 0 - 7  x HMS-;I 
llyb l b - Z  x HMS-5 
Ilyb 1 6 - 3  x HMS-I 7 
Hvh 1 6 - 3  x HMS-18 
Ilvb 16-3  x HF.'$-?1 
Ilvh 16-3  x INS-23 
lfvb 1 0 - i  x HFlS-78 
Hvh 1 h - I  v HF.f$-iO 
T a b l e  ;.!(I. List of  F 2 s  grown a t  Hyderabad ,  1980-81. 
S.No. C r o s s  No. P a r e n t a g e  S.No. C r o s s  No. P a r e n t a g e  
T a b l e  7 . 2 1 .  L i s t  of  IJ2s grown a t  H i s s a r ,  1980-81 
-- 
P-272 x HMS-23 
P-272 x HMS-28 
P-272 x HMS-30 
P-502 x HMS-8 
P-502 x HMS-13 
P-502 x HMS-18 
P-502 x HMS-22 
P-502 x HMS-28 
P-502 x HMS-30 
P a n t  G-120 x HMS-4 
P a n t  C-120 x HMS-8 
P a n t  G-120 x HMS-13 
P a n t  G-120 x HMS-18 
P a n t  G-120 x HXS-22 
P a n t  C-120 x HMS-28 
P a n t  C-120 x HMS-30 
Hyb 16-3 x HMS-13 
Hyb 16-3 x HMS-22 
Hyb 16-3 x HMS-30 
S.No. C r o s s  No. P a r e n t a ~ e  S.No.  C r o s s  No. P a r e n t a g e  
TG-b! x HMS-4 
T(:-62 x HMS-5 
JC-62 x 1MS-18 
TG-62 x IMS-22 
JC-62 x INS-30 
P-436 x HMS-18 
P-436 x HMS-22 
P-4 36 x HMS-30 
P a n t  G-120 x HMS-5 
Pan t  C-120 x HMS-8 
P a n t  (:-120 x HMS-18 
Pan t  C-120 x HMS-?? 
Pdnt  ( -120 x HMS-30 
liyb 16-3 x m S - 8  
Hph 16-3 x 1MS-18 
Hyb 16-3 x HMS-30 
P a n t  C-120 x IIMS-2 
P a n t  C-120 x 10.1s-3 
P311t i:-120 x HMS-h 
P a n t  G-120 x HMS-7 
P a n t  C-120 x INS-IU 
P-502 x IIMS-4 
P-505 x HMS-5 
P-505 x HMS-8 
K-850 x HMS-8 
( ; -130 x HMS-8 
H-208 x HMS-5 
PRR-1 x HMS-5 

PROJECT 8 : EVALUATION OF RECURRENT SELECTION AS A BREEDING 
METHOD 
OBJECTIVES : 1. To examine the feasibility of utilising 
the diallel selective mating system for 
the production of high yielding cultivars. 
2. To create diverse and dynamic gene pools 
for issue to cooperators. 
The diallel selective mating system proposed by Jensen (1970) 
was initiated to increase recombination through recurrent 
crossinf in the self-pollinated chickpea crop. F2 families of the rst selective mating series were planted in 1978-79 
to initiate the second selective mating series. However pro- 
per evaluation could not be done owing to poor plant stands 
caused by poor emination and wilt. Results were therefore 
biased and difftcult to interpret, and the project was dis- 
continued. However, progenies from the first selective 
mating series in the Fg generation were tested during the 
1980-81 season. 
Selected progenies from the single and double crosses, 
and the first selective mating series (96 + 4 checks) were 
planted in a 10 x 10 triple lattice during 1980-81. Un- 
fortunately, most entries were killed by wilt and comparisons 
were not possible. Surviving lines with sufficient seed 
quantity will be tested in 1981-82. 
PROJECT 9 :  COMPARISON OF BREEDING METHODS 
OBJECTIVE: To g e n e r a t e  i n fo rma t ion  on s u i t a b l e  breeding  
methods and r e l a t e d  informat ion  f o r  developing 
h igh  y i e l d i n g  c u l t i v a r s .  
INTRODUCTION 
Two s t u d i e s  cont inued t o :  1 ,  compare t h e  e f f i c i e n c y  of t h e  
p e d i g r e e ,  bulk  and s i n g l e  pod descent  methods o f  breeding and 
2 .  a s s e s s  t he  v a r i a t i o n  genera ted  by s i n g l e ,  3 -  and 4-way 
c r o s s e s .  The u s e  of  o f f - s e a s o n  n u r s e r i e s  and extended day 
l e n g t h  t o  i n c r e a s e  t h e  r a t e  of  gene ra t ion  turnover  i s  now 
r o u t i n e ,  a l t hough  f u r t h e r  s t u d i e s  of extended day l eng th  a r e  
i n  p r o g r e s s  i n  t h e  Pu l se  Physiology Subprogram. 
EFFICIENCY OF BREEDING mTHODS 
S t u d i e s  o f  t h e  ped ig ree  (PM), bulk (BM) and s i n g l e  pod descent  
(SPDM) methods of  b reed ing  con t inued ,  based on s i x  c ros ses  
made i n  1977/78.  This  year  Fq gene ra t ions  were grown a t  
Hyderabad i n  4 m long  rows 60 cm a p a r t  w i th  20 cm between 
p l a n t s  w i t h i n  t h e  rows.  
The PM progen ie s  were i n  2 row p l o t s  w i t h  Annigeri  and 
G-130 every  10 r o g e n i e s  f o r  comparison. The SPDM bulks were 
sown i n  10 t o  2 e  row p l o t s  depending on a v a i l a b i l i t y  of  seed 
and t h e  BM bu lks  i n  50 rows. 
Emergence was reduced due t o  poor s eed  bed cond i t ions  
and t h e r e  was some p l a n t  m o r t a l i t y  due t o  w i l t s  and roo t  r o t s .  
S i n g l e  p l a n t s  were s e l e c t e d  from the  progenies  and popula t ions  
based  on v i s u a l  appearance and w i l l  be m u l t i p l i e d  of f -season 
f o r  r e p l i c a t e d  t e s t s  i n  1981182. The numbers of progenies and 
p o p u l a t i o n s  grown and s i n g l e  p l a n t s  s e l e c t e d  a r e  shown i n  
Table  9 . 1 .  
T a b l e  9 .  1 .  Numbers o f  s i n g l e  p l a n t s  s e l e c t e d  from t h e  popu la t ions  
and p r o g e n i e s .  
Cross  No. Cross  SPIN Bulk method Progeny method 
IC-77329 Ca ina  x P o n a f l a r  3 0 5 1 61 (8b)"  
IC-77401 JG-221 x F-404 3 1 54 Sb (88) 
IC-77402 P-324 x ICCC-5 3 3 53 38 (88)  
IC-77423 F-496 x F-404 33 5 4 7 (30)  
IC-77425 P-790 x P-1798 20 39 30 (64)  
IC-77426 B-106 x NEC-989 3 1 57 27 (62)  
a Numbersof p r o g e n i e s  grown are g iven  i n  p a r e n t h e s e s .  
EFFICIENCY OF 2 - ,  3-  AND 4-WAY CROSSES 
We continued the assessment of the variation generated by 
2-, 3- and 4-way crosses using all possible single, 3-  and 
4-way combinations of the cultivars Annigeri, K-850,  ICCC-1 
and ICCC-2. (See ROW 1979180 ,  Table 9 . 2 ) .  
The multiple cross Fls were advanced off-season in 
Kashrnir and the 25 F2s  in t h e  main season at Hyderabad. The 
plots were bulk-harvested for further tests in 1981/82. 
PROJECT 11 : INTERNATIONAL COOPERATION 
OBJECTIVES: a .  To s t r e n g t h e n  n a t i o n a l  and r eg iona l  programs 
b  . To supply cu l  t i v a r s  , seg rega t ing  populat ions , 
and advanced breeding  l i n e s  having s p e c i f i c  
c h a r a c t e r i s  t i c s  ( d i s e a s e  r e s i s t a n c e ,  high 
y i e l d ,  h igh  p r o t e i n ,  e t c . )  t o  cooperators  f o r  
use i n  breeding  and f o r  r e l e a s e  
c .  To i d e n t i f y  among l i n e s ,  d i f f e r e n c e s  i n  adapta-  
t i o n  r e g i o n a l l y  and i n t e r n a t i o n a l l y  through 
m u l t i l o c a t i o n  t e s t i n g ,  and t o  c h a r a c t e r i z e  
environments i n  which chickpeas a r e  grown 
d .  To promote i n t e r n a t i o n a l  coopera t ion  through 
pe r sona l  v i s i t s ,  meetings and information 
exchange 
INTERNATIONAL NURSERIES AND TRIALS 
I n  1980-81, we d i s t r i b u t e d  99 s e t s  of seven d i f f e r e n t  t r i a l s  
t o  41 coope ra to r s  i n  1 7  c o u n t r i e s ,  a  marked i n c r e a s e  over the  
previous  y e a r .  The types  of  t r i a l s  were t h e  same a s  i n  pre-  
v ious  y e a r s ,  w i t h  t h e  a d d i t i o n  of  an a d a p t a t i o n  t r i a l  of a  s e t  
of  d i v e r s e  genotypes to  examine genotypic responses t o  environ- 
ment . 
D e t a i l s  o f  t h e  t r i a l s ,  t h e i r  d i s t r i b u t i o n  and summaries 
of  t h e  d a t a  recorded may be  found i n  Chickpea Breeding Report 
Nos.9 and 11, bo th  of  which a r e  a v a i l a b l e  on r e q u e s t .  
OTHER MATERIALS DISTRIBUTED 
We a l s o  supp l i ed  a  t o t a l  of  1761 seed samples i n  response t o  
s p e c i f i c  r e q u e s t s .  Most of  t hese  (1221) were d i s t r i b u t e d  t o  
c e n t e r s  i n  I n d i a  and t h e  remainder (541) were s e n t  t o  o t h e r  
c o u n t r i e s .  D e t a i l s  of  t he  c e n t e r s  and the  m a t e r i a l s  suppl ied  
a r e  i ven  i n  Chickpea Breeding Progress Re o r t  9 .  They inc lu -  
f o r  ou r  s i s t e r  i n s t i t u t e ,  ICARDA.  
E ded k47 spec ie s  d e r i v a t i v e s  and var ious  La u l i  and d e s i  types 
COOPERATION WITH AICPIP 
We c o n t r i b u t e d  t h r e e  new d e s i  e n t r i e s  ( P - 3 2 6 ,  I C C C - 2 2  and - 2 3 )  
t o  t h e  Gram I n i t i a l  Evalua t ion  T r i a l  (GIET) and t h r e e  kabu l i  
types  (ICCC-24 t o  - 2 6 )  t o  t h e  Kabuli Coordinated T r i a l s  fo r  
1980-81. 
ICCC-4 and -13 were continued f o r  a  t h i r d  year  i n  t he  
GCVT f o r  c e n t r a l  and Peninsular  Zones. 
We s e l e c t e d  f i v e  d e s i  (ZCCC-27 t o  -31) and t h r e e  kabu l i  
e n t r i e s  (ICCC-32 t o  -34) t o  con t r ibu t e  t o  coordinated t r i a l s  
i n  1981-82. 
ICRISAT Chickpea Breeders p a r t i c i p a t e d  i n  t h e  Rabi Pulses 
Workshop a t  Udaipur i n  September 1980. 
COOPERATION W I T H  ICARDA 
As i n  t he  previous years  we shared e a r l y  and advanced genera t ion  
breeding ma te r i a l s  to  ICARDA. The breeding ma te r i a l  suppl ied  t o  
ICARDA included 85  F l s  of c rosses  f o r  A s c o n h y t a  r e s i s t a n c e .  
Thi r teen  of these were c rosses  of kabu l i s  wi th  r e s i s t a n t  F4 
s i n g l e  p l a n t s  (from the  I s o l a t i o n  P lan t  Propagator screening) 
of i n t e r s p e c i f i c  c ros se s  wi th  C i n s r  reticuZatum ; and o the r s  
were with a v a i l a b l e  t o l e r a n t  l i n e s .  In a d d i t i o n ,  19 F2 t o  F4 
populat ions and 3 3  advanced breeding l i n e s  (ICCLs) were s en t  
f o r  t e s t i n g  a t  Aleppo. De ta i l s  of the ma te r i a l s  a r e  given i n  
Chickpea Breeding Progress  Report-9. 
VISITORS TO ICRISAT 
Due t o  change of s t a f f  and o t h e r  circumstances formal breeders  
meets were not  he ld  t h i s  y e a r ,  but  i n v i t a t i o n s  were extended t o  
breeders  a t  Ind ian  cen te r s  t o  v i s i t  ICRISAT Center and Hissar  
t o  examine the  breeding p l o t s  and t o  s e l e c t  s u i t a b l e  ma te r i a l s  
f o r  t h e i r  own s i t u a t i o n s .  
Three breeders  v i s i t e d  H derabad i n  Januar  /Februa and 31 t e n  saw t h e  ICRISAT and HAU p o t s  a t  Hissar  i n  6a rch  ( T z l e  11.1) 
The v i s i t  t o  H i s s a r ,  h igh l igh t ed  the  very severe  d i s ease  s i t u a -  
t i o n  i n  nor th  Ind i a  and emphasised the  importance of r e s i s t a n c e  
t o  t h e  l e a f  d i s eases  - B o t h y t i b  gray mold and Abcochyta  and 
A l t e t n a h i a  b l i g h t s  - t o  improve crop s t a b i l i t y .  
We however recognise  t he  importance of formal breeders  
meets i n  disseminat ing breeding m a t e r i a l s ,  and p l an  t o  r e -  
in t roduce  them i n  the  coming season .  
I n  add i t i on  to  breeders  from Indian cen te r s  t h e r e  were 
many o t h e r s  from Ind ia  and elsewhere who v i s i t e d  t he  Chickpea 
Breeding Sub-program during 1980-81. 
T a b l e  1 1 . 1 .  L i r t  o f  ~ c i e n t i s t s  who p a r t i c i  a t e d  i n  t h e  Chickpea Cooperators  
C o n l u l t a t i v e  U t e t i n g s  a t  ICRISRT Center  ( J anua ry /Februa ry )  and 
a t  H i s s a r  (March) i n  1981  
Name D.8 i g n a t  i o n  I n s t i t u t e  
ICRISAT Cen te r  
D r .  H .S .  La1 S e n i o r  S c i e n t i s t .  Department o f  P l a n t  Breeding h 
( P u l s e r )  G e n e t i c s ,  J a w a h a r l a l  Nehru K r i s h i  
Virhwa Vidya laya ,  JABALPUR-482004, 
we 
Dr.  P .C.  Thombre S e n i o r  S c i e n t i s t .  A g r i c u l t u r e  Research S t a t i o n .  
( P u l s e s )  Badnapur, D i s t t :  Aurangabad, Maharashtra 
M r .  T .  h d h a v a  h o  A s s i s t a n t  P l a n t  Breeder hdir rm Research S t a t i o n  
( P u l s e s )  U n i v e r s i t y  o f  ~ ~ r i c u 1 t u ; a l  Sc i ences ,  
GULBARGA - 585102, 
Karnataka 
ICRISAT, H i s s a r  
D r .  Md. F a z l u l  Haque S e n i o r  Breeder  Ranchi A g r i c u l t u r a l  C o l l e g e ,  
r pulse^) Kanke, BANCHI - 834006, Bihar  
D r .  D.B. Beju  Div i s ion  o f  G e n e t i c s ,  
Ind ian  A g r i c u l t u r a l  Research I n s t i t u t e  
(LARD, NEW DELHI - 110012 
Dr.  H.H. Verma S e n i o r  S c i e n t i s t  Department of P l a n t  Breeding 
( P u l s e s )  Punjab A g r i c u l t u r a l  V n i v e r e l t y ,  
LUDHLANA - 141004 
Pun j ab 
Dr .  T. S  . Sandhu P u l s e s  Breeder  Department o f  P l a n t  Breedin  , 
Punjab A g r i c u l t u r a l  Un ive r s f ty  , 
LUDHIANA - 141004,  
PunJ ab 
D r .  H . P .  Pandey P u l s e  Breeder  Department o f  P l a n t  Breeding.  
G.B. Pant  k i v e r s i t y  o f  A i c u l t u r e  h 
Technology, PANTNACAR - 2 g 1 4 5 .  
D i s t c .  N a i n i t a l ,  UP 
Mr.  S .B .  La1 C . S .  Azad h i v e r s i t y  o f  A g r i c u l t u r e  6 
Technology, KANPUR - 208002, UP 
Mier  C.N. Lavrance - do - 
Dr. R . V .  Uaheshwari  k s i s t a n t  Economic A g r i c u l t u r a l  Research S t a t i o n ,  
B o t a n l n t  U n i v e r s i t y  o f  Udaipur 
SRICANCANACAR - 335801. 
Rajas  t h a n  
D r .  D.H. Mmrya P r o f e s s o r  6 Head Department o f  Gene t i c s  6 P l a n t  
Breed inn ,  N . D .  V n i v e r s i t y  o f  
A g r i c u l t u r e  6 Technology.  
P . 0 ,  Mot inaga r .  FAIZABAD - 224001. 
D r .  R .P .  K n t i y a r  P l a n t  Breeder  
( P u l s e s )  
Depart-sent o f  Gene t i c s  6 P l a n t  
Breed ing ,  H.P.  K r i s h i  Vishva Vidyalaya,  
PALAHPUR - 176062, D i s t t  Kangra, 
Himachal Pradesh 
VISITS BY ICRISAT STAFF 
We cons ide rab ly  expanded our v i s i t s  t o  o t h e r  c e n t e r s .  V i s i t s  
overseas  inc luded Lebanon, S y r i a ,  Turkey, Bangladesh, P a k i s t a n ,  
Jo rdan ,  T u n i s i a ,  A l g e r i a ,  Morocco and Spain (Table 11 .2 )  . I n  
I n d i a  we v i s i t e d  most of t he  c e n t e r s  where chickpea was be ing  
grown (Table 1 1 . 3 )  dur ing  the  cropping season i n  o r d e r  t o  s e e  
the  ICRISAT and coordina ted  t r i a l s  and t o  l e a r n  more of t h e  
problem. i n  d i f f e r e n t  a r e a s .  
WORKSHOP ATTENDED 
Dr. J . B .  Smithson a t t ended  t h e  Workshop on A s n o n k y t a  Blight  
and Winter Sowing of Chickpeas a t  ICARDA,  Aleppo, S y r i a ,  
from 4 t o  7 May 1981. 
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C o n t d  .... T a b l e  11.3.  
L o c a t i o n  S t a t e  Persons  
contacted 
I n s t i t u t i o n  S c i e n t i s t  
v i s i t i n g  D a t e  
1981 
-
R a i c h u r  Karnataka M r .  T .  M a d h a v a  R a o  R e g i o n a l  R e s e a r c h  S t a t i o n ,  
UAS 
R e g i o n a l  R e s e a r c h  S t a t i o n ,  
UAS 
M a h a t m a  P h u l e  K r i s h i  V i d y a p e e t h  
J . B  . S m i  thson  2 3  J a n u a r y  
G u l b a r g a  K a r n a t a k a  D r .  M.M. R a g h u m u r t h y  
M r .  T .  M a d h a v a  R a o  
J . B .  S m i t h s o n  2  F e b r u a r y  
R a h u r i  M a h a r a s h  t ra  
B a d n a p u r  M a h a r a s h  tra 
N a  thnagar M a b a r a s h  tra 
D r .  R . B .  D e s h m u k h  J . B .  S m i t h s o n  
J . B .  S m i t h s o n  
J . B  . S m i  t h s o n  
3 F e b r u a r y  
4 F e b r u a r y  
4 F e b r u a r y  
M a r a t h w a d a  Agr i cu l tu ra l  U n i v e r s i t y  D r .  P  .G . T h o m b r e  
D r  K a l e k a r  I n t e n s i f i c a t i o n  o f  R e s e a r c h  and 
T r a i n i n g  f o r  P u l s e s  & O i l s e e d s ,  
M a r a t h w a d a  A g r i l .  U n i v e r s i t y  
J . B  . S m i  thson 
J . B .  S m i t h s o n  
5 F e b r u a r y  A k o l a  Maharash tra 
W a s h i n  M a h a r a s h t r a  
D r .  G . R .  F t ~ l z e l e  P u n j a b r a o  A g r i c u l t u r a l  U n i v e r s i t y  
6 February 
w 
A g r i c u l t u r a l  R e s e a r c h  S t a t i o n ,  
P u n j a b r a o  A g r i l .  U n i v e r s i t y  
P a r b h a n i  
Junagadh 
Rat i a  
N a y a g a r h  
B h u b a n e s h w a r  
H i s s a r  
N e w  D e l h i  
N a g p u r  
J a b a l p u r  
P o w a r k h e d a  
B h  i w a n i  
D u r g a p u r a  
S e h o r  e 
lndore 
M a h a r a s h t r a  
C u j a r a t  
G u j a r a t  
O r i s s a  
O r i s s a  
Haryana 
N e w  D e l h i  
M a h a r a s h  tra 
Madhya P r a d e s h  
Madhya P r a d e s h  
H a r y a n a  
R a j a s t h a n  
Madhya P r a d e s h  
. % r d h y a  Prndcsh  
D r .  Y . S  . N e r k a r  
M r .  A . S .  K a v a r  
M a r a t h v a d a  P g r i c u l t u r a l  U n i v e r s i t y  J . B  . S m i  t h s o n  
J agd i sh  K u m a r  
Jagdish  K u m a r  
C . L . L .  G o w d a  
C . L . L .  G o w d a  
J . B .  S m i t h s o n  
J . B .  S m i t h s o n  
Jagdish K u m a r  
Jagdish K u m a r  
Jagdish  K u m a r  
S . C .  S e t h i  
S . C .  S e t h i  
J a g d  i s h  K u m a r  
J a ~ d i s t l  K u n l a r  
6 February 
10 F e b r u a r y  
11 F e b r u a r y  
G u j  arat  A g r i c u l t u r a l  U n i v e r s i t y  
A g r i c u l t u r a l  R e s e a r c h  S t a t i o n  
11 F e b r u a r y  
1 2  February 
M r .  L .  Mangaraj 
D r .  B.N. S a m o l o  
P u l s e s  R e s e a r c h  S t a t i o n  
C o l l e g e  of Agr i cu l t u r e  
ICRISAT/HAU 1 1 / 1 2  February 
13 February D r .  P . N .  B a h l  
Mr. N.N.  P o t k i l e  
D r .  M . S .  L a 1  
D r .  D . P .  N e m a  
IARI 
C o l l e g e  of Agr i cu l t u r e ,  PW 4 March 
5 M a r c h  
6 M a r c h  Z o n a l  R e s e a r c h  S t a t i o n  
6 March 
7 M a r c h  
H a r y a n a  Agr icu l tu ra l  U n i v e r s i t y  
Agr i cu l t u r a l  R e s e a r c h  S t a t i o n  M r .  S .M.  B h a t n a g a r  
M r .  H . K .  S h a r m a  
M r .  S ,W. T'<. l   an^ 
C o l l e g e  o f  A g r i c u l t u r e  7 March 
7 .?larch Collrpr of Agriculture 
Contd .  . . . T a b l e  1 1 . 3 .  
L o c a t i o n  S t a t e  P e r s o n s  
c o n t a c t e d  
I n s t i t u t i o n  
S c i e n t i s t  D a t e  
v i s i t i n g  
Khandwa Madhya P r a d e s h  
K o t a  R a j a s  t h a n  
J a i p u r  Ra j a s  t h a n  
Bawal Haryana  
Mathura  U t  t a r  P r a d e s h  
Etawah U t t a r  P r a d e s h  
J h a n s i  U t t a r  P r a d e s h  
Gwal io r  U t t a r  P r a d e s h  
F a r i d k o t  P u n j a b  
S r i g a n g a n a g a r  Ra j  a s t h a n  
L o m k a n s a r  R a j a s t h a n  
Hanumangarh R a j a s t h a n  
S i r s a  Haryana 
Kanpur U t  t a r  P r a d e s h  
Fa izabad  U t t a r  P r a d c s h  
V a r a n a s i  U t  t a r  P r a d e s h  
D h o l i  B i h a r  
Ranch i  B i h a r  
Dr.  P  .N.  B h a l l a  J N K W  J a s w a r i  Farm J a g d i s h  Kumar 8 March 
S.C. S e t h i  8 March 
S.C. S e t h i  9 March 
Dr .  A.S. F a r o d a  R e g i o n a l  R e s e a r c h  S t a t i o n ,  HAU S.C. S e t h i  9 March 
Dr .  Dharam S i n g h  R e g i o n a l  A g r i c u l t u r a l  T e s t i n g  Onkar S i n g h  1 0  March 
M r .  B r i j  P a l  S i n g h  and D e m o n s t r a t i o n  Station(RATDS) 
U.P. Depar tmen t  of  A g r i c u l t u r e  
M r .  P.D. Dube RATDS, U.P. Depar tmen t  o f  Onkar S i n g h  11 March 
M r .  J .S .L .  S r i v a s t a v a  A g r i c u l t u r e  
k- 
Dr .  N . K .  Gup ta  RATDS, U.P. Depar tmen t  of Onkar S i n g h  1 2  March a C
M r .  R.S. Gup ta  A g r i c u l t u r e  
ICRISAT/Col lege  o f  A g r i c u l t u r e  Onkar S ingh  1 3  March 
P u n j a b  A g r i c u l t u r a l  U n i v e r s i t y  S  .C. S e t h i  16 March 
Dr .  R . V .  Maheshwari A g r i c u l t u r a l  R e s e a r c h  S t a t i o n ,  S.C. S e t h i  1 6  March 
U n i v e r s i t y  o f  Uda ipur  
S.C. S e t h i  1 7  March 
D r .  D . L .  J a i n  A g r i c u l t u r a l  R e s e a r c h  S t a t i o n  S.C. S e t h i  1 8  March 
IARI R e g i o n a l  R e s e a r c h  S t a t i o n  S.C. S e t h i  1 8  March 
Dr .  J .S .  S indhu  C.S. Azad U n i v e r s i t y  of S.C. S e t h i  2 2  March 
A g r i c u l t u r e  & Technology 
D r .  D .?I. >laurva S.D. C ' n i v e r s i t v  of A g r i c u l t u r e  S.C. S e t h i  2 3  March 
& Technnlogv 
D r .  R.M. Singh  B a n a r a s  Hindu U n i v e r s i t y  S.C. S e t h i  2 5  March 
Dr .  S.K. Choudharv R a j e n d r a  A g r i c u l t u r a l  U n i v e r s i t y  Onkar Sing!l 2 5  March 
Fir . A.K. ? l u k h e r i e e  B i r s a  A g r i c u l t u r a l  C o l l e g e  Onkar S ingh  2 6 / 2 7  !-falarch 
C o n t d .  . . . T a b l e  11.3. 
L o c a t i o n  S t a t e  P e r s o n s  
c o n t a c t e d  I n s t i t u t i o n  
S c i e n t i s t  
v i s i t i n g  D a t e  
New D e l h i  New D e l h i  D r .  P.N. B a h l  I A R I  J . B .  S m i t h s o n  2 7  M a r c h  
G w a l i o r  M a d h y a  P r a d e s h  M r .  M.D. G u p t a  I C R I S A T  J . B .  S m i t h s o n  2 8  M a r c h  
D r .  A . S .  T i w a r i  A g r i c u l t u r a l  R e s e a r c h  I n s t i t u t e  J . B .  S m i t h s o n  2 8  M a r c h  
B e r h a m p o r e  W e s t  B e n g a l  D r .  K.  S e n g u p t a  P u l s e s  a n d  O i l s e e d s  R e s e a r c h  O n k a r  S i n g h  2 8  M a r c h  
S t a t  ion  
G w a l i o r  M a d h y a  P r a d e s h  M r .  M.D. G u p t a  I C R I S A T  K . S .  P r a k a s h  2 7 / 2 8  March 
H i s s a r  H a r y a n a  
H i s s a r  H a r y a n a  
J a g d i s h  K u m a r  2 9  M a r c h /  
3 A p r i l  
K.S .  P r a k a s h  30/31 M a r c h  
H i s s a r  H a r y a n a  D r .  B . S .  D a h i y a  ICRISAT/HAU J .B.  S m i t h s o n  30 March 
New D e l h i  New D e l h i  D r .  P .N .  B a h l  I A R I  ) J a g d i s h  K u m a r  (4 A p r i l  
D r .  D.B.  R a j u  ) S.C.  S e t h i  ( 
) Pantnagar U t t a r  P r a d e s h  D r .  B . P .  P a n d y a  G . B .  P a n t  U n i v e r s i t y  o f  
D r .  M.P. P a n d e y  A g r i c u l t u r e  6 T e c h n o l o g y  ] 
P a l a m p u r  H i m a c h a l  P r a d e s h  D r .  H.R.  K a l i a  
D r .  R . P .  K a t i y a r  
D r .  O.P .  S o o d  
Mallan D r .  H.C. G a u t a m  
G u r d a s p u r  P u n j  a b  M r .  A . S .  G i l l  
L u d h i a n a  P u n j  a b  
H i s s a r  H a r y a n a  
D r .  M.M. V e r m a  
D r .  T . S .  S a n d h u  
D r .  B . S .  B h u l l a r  
H . P -  K r i s h i  V i s h w a  V i d y a l a y a  ) 
( H P K W )  ) 
) 
1 
) R i c e  R e s e a r c h  I n s t i t u t e  ( H P K W ) ,  
R e g i o n a l  R e s e a r c h  S t a t i o n  (PAU))  




(9 A p r i l  
( 
J a g d i s h  K u m a r  ( 
O n k a r  S i n g h  (9 
H.D. U p a d h y a y a ( l 0  A p r i l  
Jagdish K u m a r  1 3 / 2 0  A p r i l  
C . L . L .  G o w d a  2 1 / 2 6  A p r i l  
ST inagar Jammu & K a s h m i r  S . C .  S e t h i  2 9  M a y / l 3  J u n e  
PROJECT 12: GENETIC STUDIES OF QUALITATIVE AND QUANTITATIVE 
CHARACTERS 
OBJECTIVES: a. To coll-ect information on mode of inheritance 
of qualitative and quantitative characters of 
interest . 
b. To work out correlations between yield and 
other characters for computing selection 
indices. 
We study inheritance of qualitative characters to help us plan 
better the breeding strategy. 
RESISTANCE TO FUSARIUM WILT 
The F1, F2 and F3 generations of a diallel cross of WR-315, 
CPS-1 and C-104 were studied in screenhouse and field condi- 
tions for resistance to race 1. WR-315 and CPS-1 showed no 
segregation for resistance and each differed by one gene for 
resistance from C-104. Crosses of resistant parents with JG-62 
gave more susceptible segregates than expected for one gene 
segregation. A paper on inheritance of resistance was submitted 
for publication in Phytopathology. Further studies are in 
progress. 
NODULATION CA,.PACITJ 
F2 populations,Fg single plant progenies and parents of the 
cross K-850 x 12-071-04244 involving high and low nodulating 
parents (ROW 1979-80) were studied by pulse microbiology in 
pots in glasshouse conditions for nodule number and weight. 
There were much variations for nodule number and weight 
within parents. The range in K-850 (high) and 12-071-04244 
(low) overlapped. It was apparent that environmental conditions 
were not uniform so no conclusions were drawn. It was decided 
to harvest single plant seed of the parents and study their 
performance. 
PROTEIN CONTENT 
Under Project CP-brd-6 
INHERITANCE OF SEED COAT COLOR 
A black seeded strain, Kaka, was crossed to a yellow seeded 
(desi) and a white seeded (kabuli) strains in 1976-77 to 
study inheritance of seed coat color. Segregation occurred 
i n  t he  F seed i t s e l f ,  bu t  most were black seeded. This 
i n d i c a t e 8  t h a t  genes f o r  black seed coat  may be dominant. 
The seed was grouped i n t o  s i x  co lor  c l a s s e s  ranging from 
yellow t o  b l ack .  Segregat ion i n  yellow seeded p l an t s  
(assumed r e c e s s i v e  because of low £re  uency i n  Fg seed) 1 continued i n  t h e  F4 genera t ion  s t u d i e  TiTthlF season.  
This  i n d i c a t e s  complex mechanism of i n h e r i t a n c e .  The data  
a r e  be ing  summarized and w i l l  be r epo r t ed  l a t e r .  
PROJECT 13: BREEDING CHICKPEAS FOR EARLY SOWING 
OBJECTIVE : breed in^ for ada~tation t a ~ a d y - . ~ i m I h p e n i ~ ~ ~ ~ 1 a r  
India. 
INTRODUCTION 
In peninsular India the growth of chickpeas is terminated by 
increasing temperatures and moisture stress after mid-February. 
Early planting, in mid-September, can be expected to increase 
yields bv prolonging the growing season and providing better 
soil moisture conditions 'during crop astabliebent. 
Experiments were initiated in the 1978/79 season at ICRISAT 
Center to study cultivaral responses to early sowing, as 
indicated by plant growth characteriaics and yield components, 
and to identify genotypes adapted to September planting. In the 
past two years nearly 500 germplasm collections and 100 breeders' 
lines have been evaluated in various screening trials under 
early planted conditions. Medium to long duration lines produced 
the highest yields. The relationship between yield and flowering 
duration indicated that for producing higher yields a cultivar 
should possess the ability to utilize the longer growing season 
provided by early planting. 
HYBRIDISATION 
Twenty crosses (Table 143.1) were made among parents giving 
consistently good performance in early sown trial8 during 
the past two seasons. 
Table 13.1, Crosses m d e  for adaptation to early sotrlng. 
Cross 
number Pedigree 
IC-7357-22-3-B-BH x K-850 
IC-7389-18-6-B-BH x K-850 
IC-73167-5-3-B-BH x CPS-1 
P-1329 x Chafa 
IC-7343-14-3-B-BH x N-59 
P-4089-1 x NEC-229 
P-18 x WR-315 
IC-73111-8-2-B-BP x K-850 
P-1067-1 x Annigeri 
Check-2 x CPS-1 
P-258 x Chafa 
IC-73187-3-3-3H-BP x WR-315 
Pusa-63 x N-59 
IC-73154-12-1-1P-BP x Annigeri 
P-1329 x P-4089-1 
IC-7357-22-3-B-BH x P-18 
P-1067-1 x IC-73111-8-2-B-BP 
Check-2 x P-258 
IC-7389-18-6-B-BP x Pusa-63 
IC-73187-3-3-3H-BP x IC-73154-12-1-IP-BP 
The Fls have been sown i n  an  o f f - s e a s o n  n u r s e r y  i n  Kashmir t o  
produce F2 seed f o r  s c r e e n i n g  under e a r l y  sown c o n d i t i o n s  i n  
1981182. 
E4QLY vS .  NORMAL SOWN TRIAL 
f?n t h e  b a s i s  of P a s t  two v e a r s  performance a s e t  of 47 g e n o t w e s  
was chosen t o  c o n s t i t u t e  a n  E a r l v  v s .  Normal Sown T r i a l  f o r  t h e  
1080/81 s e a s o n .  The t r i a l  comprised 49  e n t r i e s  - 47 t e s t  l i n e s  
and two check c u l t i v a r s ,  Anniger i  and G-170 - and was sown on 15  
September and 20 October i n  a  7 x 7 quadrup le  l a t t i c e  des ign i n  
two s e p T r a t e  bu t  a d i a c e n t  b locks .  The s o i l  t vpe  was V e r t i s o l .  
Due t o  drv  c o n d i t i o n s  a  nresowing i r r i e a t i o n  was g iven t o  t h e  
normal sown t r i a l  t o  e n s u r e  good germinat ion and o l a n t  s t and  but  
t h e  e a r l v  sow11 t r i a l  was u n i r r i g a t e d .  Each e n t r v  was ~ l a n t e d  on 
t h r e e  r i d p e s ,  two rows pe r  r i d g e ,  4 m long .  The spac ing  between 
t h e  ritlees\17as 60 cm and w i t h i n  t h e  rows 10 cm. 
F i n a l  n l a n t  s t a n d ,  davs t o  507 f l o w e r i n g ,  days t o  end of 
f l o w e r i u a ,  (Idvs from 507 f lower ing  t o  end of f lower ing(f1owering 
d u r a t i o n ) ,  davs t o  m a t u r i t v ,  davs from 509 f lower ing  t o  m a t u r i t v  
( r e ~ r o d u c  t i v e  p e r i o d )  were r ecorded  f o r  each  p l o t .  P l a n t  h e i g h t ,  
number o f  ~ r i n a r y  and secondary  branches ,  pod number, number O F  
seeds  p e r  ond, seed number and 100-seed weight  were recorded on 
5 p l a n t s  p e r    lot. A t  h a r v e s t  4  c e n t r a l  rows of 3 . 5  m l e n g t h  
were h a r v e s t e d  a s  n e t  p l o t  f o r  g r a i n  y i e l d .  In  a d d i t i o n ,  t h e  
e n t r i e s  were sco red  f o r  o l a n t  v i g o u r ,  i r o n  c h l o r o s i s  and r e a c t i o n  
t o  Filsn 7 ' ?  r wi 1 t .  
The d a t a  were combined t o  compare t h e  e f f e c t s  of sowing d a t e s ,  
e n t r i e s  and  t h e  i n t e r a c t i o n  between them. Mean squares  from t h e  
a n a l v s i s  of v a r i a n c e  a r e  g i v e n  i n  Table  13.2  and t h e  c h a r a c t e r i s t i c s  
of t h e  4 s  e n t r i e s  a r e  summarised i n  Tables  1 3 . 3  and 13.4 .  
E a r l v  p l a n t i n g  s i g n i f i c a n t l v  delaved f l o w e r i q ,  end of 
flower in^ And m a t u r i t v ,  and reduced t h e  r e p r o d u c t i v e  ~ e r i o d ,  
p l a n t  he i .pht ,  pod number, seed number and g r a i n  y i e l d .  The 
normal sown t r i a l  was more v igorous  and showed l e s s  i r o n  
c h l o r o s i s  than  e a r l y  sown t r i a l .  The i n c i d e n c e  of Fusar ium 
w i l t  was h iqhe r  i n  normal p l a n t i n ?  than i n  e a r l v  p l a n t i n g .  
There were no s i g n i f i c a n t  d i f f e r e n c e s  between t h e  two sowinns 
f o r  f l o l q c r i n ~  d u r a t i o n ,  primary and secondary  b ranches ,  seeds  
p e r  pod and 100-seed we igh t .  The reduced y i e l d s  i n  t h e  e a r l v  
p l a n t i n g  t h u s  a n p e a r s  t o  r e s u l t  from a d e c r e a s e  i n  t h e  numbers 
of pods anti seeds  p e r  p l a n t .  
There were s i g n i f i c a n t  d i f f e r e n c e s  among e n t r i e s  f o r  a l l  
c h a r a c t e r i s t i c s  and f o r  t h e  i n t e r a c t i o n  between sowing d a t e s  
and e n t r i e s  f o r  a l l  c h a r a c t e r i s t i c s  excep t  p l a n t  h e i g h t .  I n  
b o t h  sowings ,  N-31, T-120, JG-112 and K-4-1 began and completed 
f l o w e r i n g ,  and K-4-1 and T-120 matured,  s i g n i f i c a n t l v  e a r l i e r  
than o t h e r  genotynes  and P-1092, P-1620-1 and C-162 were t h e  
l a t e s t  t o  f lower  and t o  m a t u r i t y .  The f lower ing  of t h e  longer  

Table  13.3. Plant  c h a r a c t e r i s t i c s  o f  e n t r i e s  i n  Ear ly  and Normal Sown T r i a l  a t  Hyderabad. 1980/81. 
ICC'IC Pedigree  
number 
F ina l  
p l an t  s t a n d  
Ear ly  Nor. 
Days t o  
50% 
f lower ing 
Ea r ly  Nor. 
Days t o  
end o f  
f lower ing 
E a r l y  Nor. 
Flowering 
du ra t i on  
E a r l y  Nor. 
Days to Reproductive 
m t u r i t y  period 
EailyNor. Ear ly  Nor. 
P l an t  
he igh t  
(cm) 
E a r l y  Nor. 
Primary 
branches/ 
p l an t  
Ea r ly  Nor. 
Secondary 
branches/ 
7357-22-B-BH-BH L-550 x K-468 
1496 P-1292-1 
77129-16-1-8-BP JG-62 x Radhey 
445 P-332-1 
73167-5-3-8-BH-BH JG-62 x F-496 
5676 K-4-1 











7343-14-3-B-BH-BH H-208 x USA-613 
73162-2-2-ZP-BH-BH JG-62 x F-370 
517 P-392-1 
638 P-500 
73111-8-2-B-BP K-850 x H-208 
1156 P-1067-1 





73141-3-2-1P-BP JG-62. x K-4 
226 P-179 
5061 Check-2 









ntd .... Table 13.3. 
I C C / ~ C  to ~ l ~ ~ ~ ~ i ~ ~  Days Reproductive Plant  Primary Secondary Pedigree Final  5 02 
end O f  :ura:ion t o h e i g h t  branches/ branches/ number plant stand period 1 :  -lo!ic-ing maturitv c?, ' p lan t  p l s n ~  
E;rly ?or .  Ezr:y :,or. Larl;, !;cr. Early !,;or. Early !~nr. Early Tor. E~ri;: NOI.. Early Scr .  Early '(or. 
Pusa-63 102 88 84 73 110 
G-130 x JG-24 78 56 88 77 109 
P-476 107 66 96 79 . 116 
P-4228 84 95 86 79 116 
P-1620-1 88 78 99 86 118 
P-1092 77 92 103 86 118 
C-162 85 83 98 86 118 
C- 130 80 71 83 70 114 
Annigeri 83 42 48 47 64 
,' . 
S.E. 8 .8  1.5 1.7 1.4 2.1 2.0 1.2 0.2 0.5 
Me an 97 81 69 64 91 86 21 22 111 108 42 44 33 37 2.7 2.9 4.0 4.3 
S.E. 3 .2  0.3 0.6 0.6 0.6 0.6 0.5 0.1 0.2 
CM 18.0 24.2 4.0 4.9 3.5 4.4 12.5 13.4 4.5 3.01l.l  6.4 6.9 6.417.8 15.8 20.5 25.7 








p l a n t  
Early Nor. 
Seeds/pod 
E a r l y  Nor. 
L-550 x K-468 
P-1292-1 
JG-62 x Radhey 
P-332-1 
JG-62 x F-496 
K-4-1 











H-208 x USA-613 
JG-62 x F-370 
P-392-1 
P-500 
K-850 x H-208 
P-1067-1 

















Weight o f  
100 seeds 
l z a + 4 F m  
18.83 19.72 890 
19.28 21.79 820 
16.07 18.04 1017 
12.44 11.12 850 
12.18 14.39 947 
34.68 30.26 1156 
23.41 23.02 1011 
19.49 18.45 1048 
15.99 15.97 1239 
33.98 30.01 1138 
36.11 32.03 1040 
15-34 13.70 790 
33.31 29.76 952 
18.15 18-40 1461 
13.79 15.15 1057 
29.41 22.08 1011 
16.27 16.37 1053 
27.28 24.76 1042 
18.23 19.60 891 
12.20 12.49 1126 
14.77 12.48 1220 
16.23 15.31 826 
18.75 19.79 1282 
13.69 15.18 722 
17.34 17.70 807 
17.44 18.93 650 
15.72 16.15 932 
17.54 19.54 551 
17.83 14.19 565 
11.77 11.35 524 
18.87 20.00 538 
21.46 19.87 674 
14.74 12.24 621 
17.99 16.70 616 
20.11 19.40 621 
13.72 12.65 708 
13.66 16.21 849 
12.13 13.46 323 
12.74 12.85 297 
11.65 13.29 597 
Seed 
Yield (kgfia) 
Rank Nor. Rank 
21 1337 16 
25 1003 26 
13 1327 17 
22 627 42 
17 1454 1 3  
5 1743 2 
14 1516 11 
10  1370 15 
3 1635 6 
6 1519 10 
12 1679 4 
27 552 44 
16 1760 1 
1 1633 7 
8 1695 3 
14 1524 9 
9 1651 5 
11' 1411 14 
20 846 34 
7 1560 8 
4 1301 19 
24 1236 21 
2 1461 12 
28 427 46 
26 1088 22 
32 1070 23 
18 1246 20 
38 883 30 
37 186 49 
40 894 29 
39 1058 25 
31 794 36 
3: 906 28 
35 600 43 
34 1065 - 24 
30 701 40 
23 851 33 
48 821 35 
49 722 39 




w i l t  ch lo ros i s  
score  score  
Early Nor. Early Nor. Early Nor. 
wtd.. ..Table 13.4. 
Weight o f  Seed PU8m.m Vigor Seed Iron 
ICC/IC number/ number/ Seeds/pod 100 seeds Yield (kg/ha) wilt - chlorosis 
number Pedigree plant plant CB) score 5 Nw 10 Nov score 
Early Nor. Early Nor. Early Nor. Early Nor. Early Rank Nor, Early Nor. Early Nor. Early Nor. 
Pusa-63 






6 1 3 0  
Annigeri 
I 
S.E. 5 .9  6 .9  0.08 0.89 117.2 
Mean 31 42 37 48 1.1 1 . 2  17 .7  17.6 799 1069 1.3 2.0 4.1 4.8 2 .4  1.4 
S .E .  3.1 3.5 0.02 0.23 28.5 
CV% 35.6 29.1 36.6 30.6 11.0 15.0 10.6 9.6 30.4 21.1 
d u r a t i o n  e n t r i e s  was delayed when sown e a r l y  so  t h a t  days t o  
50% f lower ing  r a n  ed Erom q4 t o  103 days i n  t he  e a r l y  sown I t r i a l  and 42 t o  8 i n  t h e  normal sowing and t h i s  was r e f l e c t e d  
i n  s i g n i f i c a n t  i n t e r a c t i o n s  f o r  days t o  beginning and end of 
f lower ing  and t o  m a t u r i t y .  
Most e n t r i e s  had s i m i l a r  o r  longer  f lower in  dura t ions  i n  
t h e  normal than  i n  t h e  e a r l y  sowing, t h a t  of P-3f9-1 being 
extended from 22 t o  30 days.  Exceptions were G-130 and P-4228 
which e x h i b i t e d  much longer  f lowering du ra t i ons  i n  the  e a r l y  
than  i n  t h e  normal sowing. Among e a r l y  l i n e s  reproduct ive  
per iods  tended t o  be longer  i n  t he  normal than  i n  t h e  e a r l y  
sowing but  t h e  r e v e r s e  occur red  among the  l a t e  c u l t i v a r s .  G-130 
and P-4228 showed much longer  reproduct ive  per iods  when sown 
e a r l y  but i n  t h e  o t h e r  c u l t i v a r s  d i f f e r e n c e s  i n  reproduct ive  
per iod  d id  no t  r e f l e c t  f lower ing  pe r iods .  
P-1620-1 and P-1092 were t he  t a l l e s t  and P-690 and Anni e r i  
t h e  s h o r t e s t  c u l t i v a r s ,  i n  bo th  sowings. Di f fe rences  i n  num % e r s  
of primary and secondary branches were small  but  longer  dura t ion  
c u l t i v a r s  tended t o  branch more than sho r t  du ra t i on  c u l t i v a r s  i n  
t h e  normal sowing, Most e n t r i e s  produced more pods and seeds per 
p l a n t  when sown a t  t h e  normal time than when sown e a r l y  but P-179 
produced more pods and seeds  i n  t he  e a r l y  than  i n  t he  normal sown 
t r i a l .  Annigeri  produced t h e  most pods and seeds  i n  t he  e a r l y  
sown t r i a l  but t h i s  was q o t  r e f l e c t e d  i n  seed y i e l d  due t o  
reduced s t a n d .  
D i f f e r ences  i n  seeds  per  pod were sma l l .  N-31, K-4-1, 
T-20 and JG-112, which were t he  e a r l i e s t  maturing e n t r i e s ,  a l s o  
had t h e  l a r g e s t  s eed ,  i n  bo th  sowings. P-1329, K-4-1, P-726-1 
and P-4089-1 gave t h e  h ighes t  y i e l d s  o v e r a l l .  I n  t he  e a r l y  sown 
t r i a l  seed y i e l d s  ranged from 297 t o  1461 kg pe r  ha wi th  P-1329, 
P-1067-1 and P-690 t h e  h ighes t  y i e l d e r s .  I n  t h e  normal p l an t i ng  
seed y i e l d s  were from 186 t o  1760 kg per  ha w i th  t h e  h ighes t  
y i e l d s  from T-120, K-4-1 and P-4089-1. 
P-332-1 was h igh ly  s u s c e p t i b l e  t o  Funariwn w i l t  and P-179 
and P-392-1 showed symptoms of i r on  c h l o r o s i s .  
EARLY SOWN SCREENING TRIALS (ESSTs) 
A new s e t  of 248 germplasm access ions  was compared wi th  Annigeri 
and G-100 i n  fou r  e a r l y  sown t r i a l s  grouped according t o  
d u r a t i o n  a s  fo l l ows :  
ESST-1 Less than  50 days t o  50% f lower ing  
ESST-2 51 t o  60 days t o  50% flowering 
ESST-3 61 t o  70 days t o  50% f lower ing  
ESST-4 More than  70 days t o  50% flowering 
Each t r i a l  was an 8  x 8 t r i p l e  l a t t i c e  wi th  62 t e s t  e n t r i e s ,  
compared w i th  Annigeri  and G-130. The t r i a l s  were sown on 15 t o  
17 September. The plot size was 4 raws, at the ssme spacing as 
the early x normal sown trial. Records vere taken as for the 
early x normal sown trial?.'Grain yield wae estimated from the 
two central rows of 3.5 m length. 
Mean data from the four trials are iven in Table 13.5 and % the characteristics of the entries in Ta lee 13.6 to 13.9. As 
in previous years, days to the beginnin and end of flowering B and,maturity were progressively longer rom trials 1 to 4 and 
pod and seed numbers and seed yields were reduced. However, 
there was considerable overlap among trials for all character- 
istics. 
Only in Trial 1 (Table 13.6) were there entries P-1293-2, 
RPSP-333, 123-10, P-96 and T-3 Gwalior) giving signif 1 cantly 
higher yields than Annigeri, the best check. NEC-2637-2 and 
NEC-2714-2 were highly susceptible to ~ l c s a r i u m  wilt and L-146, 
RPSP-281, RPSP-211-1, P-1780, F-6524, P-6257, RPSP-294, P-80 
and NP-62 showed severe iron chlorosis. 
CORRELATIONS 
Correlations among characters were computed in an attempt to 
identify the characteristics contributing to higher yields 
under early SOWTI copditions. Seed yields were positively 
correlated with plant sfand, pod number and plant vigor and 
negatively with days to 50% flowering, plant height, reproduc- 
tive period and Plcsmcim wilt score (Table 17 .I@. Other 
correlations &re small or inconsistent. 
CONCLUSIONS 
This season, the cro sown at the normal time gave significantly R higher yields than t e early sown crop but this may have stemmed 
from the improved soil moisture resulting from the application of 
a presowing irrigation to the normal sown crop to promote seed 
germination. In south India, few farmers have facilities for 
irrigation so a more realistic comparison would be a reasonable 
seed yield from the early sowing compared with nothing from the 
October sown crop, in the absence of irrigation. 
Correlations were recorded between seed yields and other 
plant characters but the absence of correlations with flowering 
and reproductive periods indicated that the enotypes were not 
early sowing. 
a taking advantage of the longer growing perlo conferred by 
However, a number of genotypes (Table 13.11), notably 
P-1329, P-1067-1, P-4089-1 and P-18, have given consistently 
good performance over two or three years of trials in early 
sown conditions and these will be examined in more detail in 
1981182. 
Table 13.5. Ranges and means of o h a r a c t e r i s t i c ~  of e n t r i e s  in  Early Sown 
Screening T r i a l s  a t  Ryderabad, 1980181. 
Charecter ESST-1 ESST-2 ESST- 3 ESST-4 
Final p l an t  s tand 
Days t o  50% flowering 
Days t o  end of f lowering 
Flowering dura t ion  
Days t o  matur i ty  
Reproductive per iod 
Plant he ight  (cm) 
Primary branches lp lant  




Weight o f  100 seeds (g) 
Seed Yield (kglha) 



































































Seed Yie ld  
'kgfha Rank 
CI .rl i;: Vigor 
s c o r e  5 ! $ [  -m- 
.* CJ 











P a n t  6-115 
R e g i s t r a t i o n  
no. 5 6  
















Mean 45 70 92 22 119 5 0  35.8 2.8 3 . 5  25 30 1.17 
CD a t  5% 12.5 6 .0  4.9 6.7 6.6 8.2 4.31 0.72 1.47 11.6 14 .8  0.200 
CV% 17.4 5.4 3.3 18.9 3 .5  10.4 7.5 16.2 26.2 29.1 3 1 . 3 1 0 . 7  
Tible 13.9. Characteristics of entries in Early Sown Screening Trial-4 at Hyderabad, 1980/81. 
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EC-12400 . 51 
USA-61 3 4 3 
C-401 38 
F-235 45 
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Table 13.10. Co r r e l a t i on  c o e f f i c i e n t s  between seed y i e l d  and o t h e r  
cha r ac t e r s  i n  Ear ly  vs. Normal and Screening T r i a l s  
a t  Hyderabad, 1980181. 
Charac te r  Ear ly  vs. Nbrmal P lan t ing  Screening Trials 
Ear ly  
* * ** 
Plant  s t and  .45 ** -62** 
Days t o  50% flowering -.65,, - .57;, 
P lan t  he ight  (cm) -.27, - .45,, 
Pod numberlplant ,29 eS8** 
Seedslpod -.13,, e20** 
Weight o f  100 seeds&)  .35** - .19,, 
Reproductive period -.36, -.52,, 
Fusarium wilt score  -.16,, -.36 
Iron ch lo ro s i s  score  -.28,, *04** 
Vigor score  .6 6 .22 
Table 13.11. Seed y i e l d s  (kglha) of high y ie ld ing  l i n e s ,  e a r l y  sown 
during t h r e e  years  (1978179 t o  1980181) a t  Hyderabad. 
ICcl Pedigree 1980181 1979180 1978/79 IC No. Yield Rank Yield Rank T r i a l  Yield Rank T r i a l  











H-208 x USA-613 
N-31 
JG-62 x Radhey 
P-1515-3 
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%cans of  f i v e  t r i a l s  
b ~ e a n s  of  seven t r i a l s  
The ear ly  x normal sowing t r i a l  w i l l  be repeated and new 
germplasm accessions w i l l  be examined together with superior  
genotypes from the ear ly  sown screening t r i a l s .  
PQOJECT 14 : STTTDT-ES OF\ DESI-KABUL!: LNTRWRESSION 
OBJE~TIVES : 1. The i n t r o g r e s s i o n  of d e s i r a b l e  charac te r s  
from d e s i  types  t o  k a b u l i  types and v ice -  
v e r s a  , 
2 .  t h e  s tudy  of v a r i a b i l i t y  i n  d e s i  x  d e s i ,  
d e s i  x , k a b u l i  and k a b u l i  x k a b u l i  c r o s s e s ,  
and 
3 ,  t h e  p r o v i s i o n  of bulks  a f t e r  e a c h . c y l e  of 
i n t r o g r e s s i o n  t o  breeders  i n  l o c a l  programs 
f o r  s e l e c t i o n  f o r  a d a p t a b i l i t v .  
Considerable  p rogress  has  been repor ted  by i n t e r c r o s s i n g  
d i v e r s e  p r o m s  in wheat,  b a r l e v  and maize. Desi  and k a b u l i  
ch ickpeas  a r e  considered d i s t i n c t  sub groups w i t h i n  Cicer 
a r i e t i n u m .  The m e s e n t  ~ r o i e c t  was i n i t i a t e d  t o  examine 
t h e  u t i l i t v  of i n t r o g r e s s i o n  between t h e s e  two sub groups. 
Three d e s i  ( C P S ~ I ,  RG-201 and Pant C-114) and t h r e e  
k a b u l i s  (C-104, K-4 and P-9900)  were c rossed  in d i a l l e l  
combination.in 1979/50.  The 15 F l s  were m u l t i p l i e d  i n  
t h e  o f f - season  of 1980 and t h e  F2s were evaluated during 
t h e  19R0/81 season t o  a s s e s s  t h e  v a r i a b i l i t y  generated 
i n  d e s i  x d e s i ,  d e s i  x k a b u l i  and k a b u l i  x k a b u l i  c rosses .  
The F ~ s  were sown toge ther  wi th  two p a r e n t s ,  CPS-1 
and K-4, i n  a  randomized complete block des inn  wi th  t h r e e  
r e p l i c a t i o n s .  The F2s were i n    lots of 20 rows and t h e  
p a r e n t s  2 rows, 60 cm a n a r t  w i t h  20 cm between p l a n t s  
w i t h i n  t h e  rows. 
P l a n t  h e i  h r ;  number of primarv and secondary branches 
and pods ~ e r  P k a n t ;  number of  seeds  ~ e r  pod; seed weight and 
y i e l d  p e r  p l a n t  were recorded on 50 random p l a n t s  from each 
p l o t  f o r  t h e  F2S and 10 p l a n t s  f o r  each p a r e n t .  
The p a r e n t a l  and F2 means a r e  given i n  Table 14.1,  and 
t h e i r  v a r i a n c e s i n  Table 14.2 .  The d a t a  were extreinely 
v a r i a b l e  due t o  d f f fe rences  in s t a n d  and o t h e r  f a c t o r s ,  so  
that tb v a r i a n c e s  f o r  the two p a r e n t s ,  were fn may cases  
g r e a t e r  than the v a r f a n c e s  of t h e  F p o ~ u l a t i o n s .  The D x D a 772s had more pods D e r  ~ l a n t  and s e e  s per  pod than t h e  K x K 
combinat ions ,  which showed higher  va lues  f o r  t h e  o ther  
c h a r a c t e r i s t i c s .  The !J x K F s tended t o  be in te rmedia te  5 and t h e r e f o r e  o f f e r  t h e  p o s s i  i l i t v  of recombining the 
c h a r a c t e r s  of the two sub groupg. 
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The magnitudes o f  t h e  va r i ances  tended t o  be more r e l a t e d  
t o  p a r e n t a l  d ivergence  than t o  sub group combinations.  For 
example, among t h e  D  x D popu la t ions ,  v a r i a t i o n  was lower i n  
BG-203  x Pant G-114, t h e  pa ren t s  of which a r e  s i m i l a r  i n  charac .  
t e r ,  t h < ~ n  i n  those  c r o s s e s  involv ing  CPS-1. Among the  K x K 
combinations P-9800 appeared t o  c o n t r i b u t e  i nc reased  v a r i a t i o n .  
There L.L~~-F~ no c o n s i s t e n t  p a t t e r n s  among t h e  D x  K popu la t ions .  
Howcvcr, t h e  parent  K-4 showed g r e a t e r  va r i ances  than  most F2s 
f o r  a l l  c h a r a c t e r s  except  seeds /pod and seed s i z e ,  r e f l e c t i n g  
t h e  hir;ll exper imenta l  e r r o r  and the  g r e a t e r  h e r i t a b i l i t y  of 
t hese  c*l l , l racters .  
Amon? D x K F ~ s ,  t h e r e  were h ighe r  p ropor t ions  of p l a n t s  
w i t h  d i , ~  dnd lower w i t h  in t e rmed ia t e  type seeds where K - 4  
was ~i c n t ,  and lower p ropor t ions  of d e s i  and h ighe r  i n t e r -  
medi I L L  cc>d types i n  t h e  combinations invo lv ing  C-104 (Table 
1 4 . 3 )  l l l e  p ropor t ions  of p l a n t s  of  kabu l i  and nea r  k a b u l i  
seed  1 i I ( l e s s  v a r i a b l e  bu t  appeared h ighe r  where CPS-1 was 
i n v o l v L d  Lt may thus  be p o s s i b l e  t o  s e l e c t  p a r e n t s  f o r  D  x K 
c r o s s e s  depending on the  seed type r e q u i r e d .  
Table 1 4 . 3 .  Parentages of d e s i ,  kabul i  and in te rmedia te  seed type 
p l a n t s  i n . F  pGpulations of d e s i  x kabul i  c r o s s e s  i n  2 Ll x K i n t r o g r e s s i o n  t r i a l  a t  Hyderabad, i n  1980-81. 
Cross Tota l  % i n  seed type c l a s s e s  
plants  ~~~i Intermediate  near Kabuli kabuli 6 
CPS-1 x K-4 810 71 .9  9 . 9  18.2 
CPS-1 x P-9800 684 50 . O  26.5 23.5 
CPS-1 x C-104 7 24 30.8 51.9 17 .3  
Pant (;-114 x K-4 779 63.8 19 .8  16.4 
Pant G-11.1 u 1'-3800 734 61.1 26.4 12.5 
Pant C-113 A C-104 720 25.0 57.5 1 7 . 5  
BG-203 x h-3 856 75.1 9.9 15.0 
86-20?, x P-9x00 713 58.5 25.8 15.7 
BG-203 x C-104 743 3 2 . 3  49.7 18 .O 
P l a n t s  of t h e  9 D x  K c ros ses  have been sepa ra t ed  i n t o  
the  t h r e e  major seed  types and i t  i s  in tended t o  e v a l u a t e  
t h e  b u l k s  and s i n  l e  p l a n t  progenies  a t  Pa tancheru ,  Hissar  
and Aleppo (Syr ia?  i n  1981-82 t o  i d e n t i f y  h i g h  y i e l d i n g  
bu lks  f o r  t he  nex t  c r o s s i n g  c y c l e .  
PROJECT 16 : BREEDINC F ~ R  DISEASE WSIS%CE 
OR,TECTTVE : To breed high v i e ld ina  d isease  r e s i s t a n t  c h i c k ~ e a  
d e s i  and k a b u l i  l i n e s  bv incorpora t ing  r e s i s t ance  
t o  one o r  more d i seases .  
A l a r g e  number of c ros ses  has been made to  d a t e  involving the 
sources  of w i l t  r e s i s t a n c e  i d e n t i f i e d  bv the  Pulse Pathologv 
Fub~rogram and a d a ~ t e d ,  h igh  y i e ld ing  d e s i  and kabul i  genotvpes. 
The seg rega t ing  ma te r i a l s  a r i s i n g  from the  crosses  have been 
screened i n  c o l l a b o r a t i o n  wi th  the  pa tho log i s t s  i n  w i l t  s i ck  
n l o t s  a t  Hvderabad and from t h i s  season,  a l s o  a t  Hissar .  A t  
F i s s a r  f i e l d  v a r i a b i l i t v  and o ther  d isease  ~ r o b l e m s  hampered 
s e l e c t i o n  f o r  r e s i s t a n c e  t o  w i l t .  Advanced l i n e s  were tes ted  
i n  r e p l i c a t e d  t r i a l s  a t  Hyderabad and Hissar  and a r e  being 
incorpora ted  i n  t h e  ICRRWN. These included kabu l i  tvDes with 
good r e s i s t a n c e ,  which were not  i d e n t i f i e d  i n  t he  germ~lasm 
and have been developed f o r  t he  first t i m e .  
Breeding f o r  r e s i s t a n c e  t o  s t u n t  has been e x ~ a n d e d  and 
a l a r g e  number of c ros ses  have been made f o r  Aecochy ta  b l i g h t  
r e s i s t a n c e .  P o ~ u l a t i o n s  combining r e s i s t a n c e  t o  s t u n t  and 
w i l t  have a l s o  been advanced. 
FlISARTlIM WILT 
Hvbr id isa t ion  
Twenty c ros ses  were made between w i l t  r e s i s t a n t  and h igh  v ie ld ing  
p a r e n t s ,  inc luding  s h o r t  and long dura t ion  d e s i  and kabul i  Reno- 
t m e s  (Table 1 6 . 1 ) .  I n  add i t i on ,  manv of t h e  parents  used i n  the 
genera l  breedine n r o j e c t s  have r e s i s t a n c e  t o  w i l t ,  and other  
c ros ses  were made For i nhe r i t ance  s tud ie s  (Pro jec t  12). 
Table 16.1. Crosses made for Fusarim wilt resistance, 1980/81. 
IC No. Pedigree IC No. Pedigree 
800540 ICCC-10 x ICCC-4 800550 [BG-203 x (BG-203 x luR-315) 
800541 ICCC-10 x Pant G-114 x BG-2031 X HG-203 
800542 ICCC-10 x BG-208 800577 BG-209 x WR-315 
800543 ICCC-10 x H-76-49 800578 H-76-49 x WR-315 
800544 ICCC-TO x rccc-24 800.579 BG-209 x 56-74 
800545 ICCC-10 x ICCC-25 800580 H-76-49 x JG-74 
800546 ICCC-10 x TCCC-26 800581 Harigantas x WR-315 
800547 ICCL-80002 x K-4 800582 Harigantas x JG-74 
800548 IccL-80004 x L-550 800583 WR-315 x P-386 
F2 Populat ions 
Eight F2  ovulations of three-way crosses  made i n  1975179 were 
grown i n  t h e  w i l t - s i c k    lot a t  Hvderabad (Table 1 6 . 2 ) .  We sowed 
500 seeds of each w i t h  ,TC-62 a s  the  s u s c e a t i b l e  check every two 
t e s t  rows. Eightv- f ive  s i n ~ l e  p l a n t s  combining w i l t  r e s i s t a n c e  
wi th  good ~ l a n t  n e  were se l ec t ed  f o r  f u r t h e r  t e s t i n g .  
Table 16.2. Parentage of F2s of three-way crosses  involving w i l t - r e s i s t a n t  
parents  screened i n  t h e  wi l t - s ick  p l o t  a t  Hyderabad, 1980/81. 
IC Number Parents 
WR-315 x ( P - 4 ~ 6  x H-223) 
Annigeri x (P-36 x WR-315) 
JG-62 x (P-36 x WR-315) 
IC-7389-20-3 x (P-36 x WR-315) 
PP- I  x (Caina x PRR-1) 
JG-74 x (JG-62 X P-345-1) 
CPS-1 x (JG-62 x P-345-1) 
IC-7385-17-2 x (P-36 x WR-315) 
Thirtv-niite 0 2  populat ions of the  F s  mu l t ip l i ed  i n  Kashmir 
were sown i n  the  w i l t  s i c k  * l o t  a t  ~ i s s i r .  We sowed 400 seeds 
per  p o ~ u l a t i o n  wi th  JC-62 every t h i r d  row a s  an i n d i c a t o r .  One 
hundred and twentv-six p l a n t s  showing r e s i s t a n c e  were se l ec t ed  
f o r  f u r t h e r  t e s t s .  
F? Populat ions 
We sowed 34 F3 n o ~ u l a t i o n s  i n  the  w i l t  s i c k   lot a t  Hissar  using 
the  same n l o t  s i z e  and layout  a s  the  C2s and s e l e c t e d  7 1  r e s i s -  
t a n t  s i n g l e  ~ l a n t s .  
F? And more advanced nrogeny rows and bulks 
Off-season nurserv :  We sowed a t o t a l  of 374 long du ra t ion  F? 
t o  F7 and backcross progenies and 207 F t o  Fg bulks .  The 
numbers a r e  shown i n  Table 16.1.  The l i s t  of bulks and t h e i r  
~ a r e n t a g e  can be  found in Fenort  of Work 1479/80, Table 1 . 6 5 .  
Hvderabad: A t o t a l  of 5191. F and Fb s i n g l e  p l a n t  progenies 
were sown as s i n g l e  rows and 118 Fg family bulks  i n  four  row 
p l o t s  i n  t h e  wilt s i c k  p l o t  a t  Hyderabad. Promising r e s i s t a n t  
s i n g l e  p l a n t s  and rows were ha rves t ed .  The numbers i n  t he  D x D ,  
D x  K and K x K ca t egor i e s  and of s i n g l e  p l a n t s  and bulks 
harves ted  a r e  shown i n  Table 1 6 . 4 ,  
Table 16 .3 .  Numbers o f  progenies  and bulks  
o f  w i l t - r e s i s t a n t  c r o s s e s  
m u f t i p l i e d  i n  Kashmir, i n  1980. 
Genera t ion  Progenies  Bulks 
Tota l  374 207 
Table 16.4 .  Numbers ~f C) x D ,  D  x  K and K x K F and more advanced progenies 
andcbu lks  sown and s i n g l e  p l a n t s  an$ bu lks  s e l e c t e d  i n  w i l t  s i ck  
p l o t  a t  Hyderabad, 1980/81. 
MYober s e l e c t e d  
Genera t ion  Number sown S ing le  p l a n t s  Bulks 
D x D  D x K  K x K  Total D  K I D  K DK D i  
F3 progenies  3924 681 7 4612 1598 15 17 142 4 7 
F 4  progenies  456 123 - 579 94 - 4 198 - 1 2 
F5 bu lks  94 24 - 118 76 1 - 120 - 1 1 
We a l s o  s e l e c t e d  1 2 7  s i n g l e  p l a n t s  and, 3 bulks from F4 and Fg 
progenies  o f  second backcrosses involv ing  WR-315. 
Hissar :  Five hundred and: e ighty  seven F4 and more advanced 
l a t e r  maturing s i n g l e  p l a n t s  se lec ted  f o r  wtlt r e s i s t a n c e  a t  
Hyderabad were sown as  s i n g l e  row p l o t s  i n  the  w i l t - s i c k  n l o t  
a t  Hissar .  Th i r ty  r e s i s t a n t  s i n g l e  ~ l a n t s  and f i v e  r e s i s t a n t  
bulks were se lec ted  f o r  f u r t h e r  t e s t s .  I n  add i t ion ,  1315 
progenies from the  d e s i  and kabul i  ~ r o j e c t s  were sown i n  the  
w i l t - s i c k  p l o t  and 185 p l a n t s  and 20 l i n e s  were s e l e c t e d .  
Th i r tv - th ree  second backcross progenies of WR-315 t o  
RC-293 were a l s o  sown and two s ing le  n lan t s  were s e l e c t e d .  
Replicated t r i a l s  
Advanced mate r ia l s  and germ~lasm accessions se lec ted  f o r  
r e s i s t a n c e  t o  F u s a r i u m  w i l t  were t e s ted  i n  r e p l i c a t e d  t r i a l s  
i n  w i l t - s i c k  or  normal f i e l d s s a t  Hyderabad and Hissar .  
Preliminarv T r i a l  - Hvderabad: Seventv-eight e a r l y  maturing 
F and more advanced l i n e s ,  bulked i n  the  w i l t - s i c k   lot i n  
1479-80 were com~ared wi th  Annigeri, TJR-315 and CPS-1 i n  the 
wi l t - e ick    lot a t  Hvderabad. 
The t r i a l  was 'a 9-IX 9 t r i p l e  l a t t i c e  with 7 r e p l i c a t i o n s  
and a    lot s i z e  of 4 rows of 4 m length with 60 cm between 
rows. The numbers of davs t o  flowering and t o  matur i ty ,  seed 
weight and seed yfeld  and t h e  Dercent mor ta l i ty  due t o  w i l t  
and other  roo t  r o t s  were recorded and t h e  adjus ted means a re  
shown i n  Table 16.5.  
There were s i g n i f i c a n t  d i f fe rences  among e n t r i e s  fo r  a l l  
charac te r s .  Emergence was somewhat va r iab le  but f i n a l  stands 
were reasonable.  Morta l i ty  due t o  w i l t  and roo t  r o t s  was gene- 
r a l l v  low and severa l  advanced l i n e s  showed incidences s imi la r  
t o  those of the  r e s i s t a n t  checks, CPS-1 and WR-315. Annigeri 
showed g r e a t e r  mor ta l i tv  than the  other  checks and TC-7L119h- 
1.D-1P-RP-BP was highlv  suscea t ib le  with 75% incidence.  There 
was wide v a r i a t i o n  i n  davs t o  flowering with most of the  
e n t r i e s  being l a t e r  than the  th ree  checks, Two of the advanced 
l i n e s  gave s i ~ n i f i c a n t l y  higher y ie lds  than WR-315, which was 
the h i ~ h e s t  v ie ld ing  of the  checks. 
Those e n t r i e s  combining good y ie lds  with low mor ta l i ty  
w i l l  be ~romoted t o  advanced t r i a l s  a t  e i t h e r  Hvderabad or  
Hissa r ,  acc0rd i .n~  t o  t h e i r  dura t ion ,  in t h e  coming season. 
Advanced t r i a l  - Hvderabad: Fortv s i x  w i l t  r e s i s t a n t  breeding 
l i n e s  which had eiven good performance i n  r e p l i c a t e d  t r i a l s  i n  
the  w i l t - s i c k    lot a t  Hvderabad i n  1979-80 (see  ROFT, 1979-80, 
Tables 1 . 6 6  t o  1.68) were com~ared with Annigeri ,  CPS-1 and 




at Hvderabad. The ~lots, were 8 rows of 4m length and 60 cm 
aaart. The numbers of days to flowering and maturitv, ~ l a n t  
height, seed size and seed vields were recorded and adiusted 
means are shown in Table 16.6. 
There were significant differences among entries for all 
characteristics. Collar rot caused initial plant mortality 
but final stands were reasonable in most plots. As in the 
Preliminary Trial most entries flowered later than the checks. 
The highest vield was obtained from Annigeri, although not 
sienificantlv more than several OF the advanced lines. rhe 
best ~erformers will be included in further tests at Hvderabad 
and Hissar and in international nurseries and trials in 1981-82 
Fissar: Long duration lines from the wilt sick   lot at 
Fvderabad in 1979-30 were evaluated in replicated trials 
at Fissar. Thev included two ~reliminarv trials, the 
second of which was sown in the wilt sick plot, and one 
trial of advanced lines. All were triple lattices with 
three re~lications and plots of h rows, hm long, The rows 
were 60 cm anart in the trial in the wilt-sick  lot and 
10 cm in the others. In common with other materials at 
Hissar , B o t r y  t i s  and P a c o r h u t a  caused considerable damage. 
Fortv two badly affecged entries were omitted from the 
analysis of Prelimina* Trial-] but C.Vs were high in all 
the trials. Davs to flowering, seed size and seed vield 
data are sumarised in Tables 16.7 to 16-9, The best 
entries have *been selected for further tests in 1981-52. 
STTJNT (Pea leaf roll virus) 
Eight crosses were made of the stunt resistant, Coll-327, 
on to hieh vielding desi and kabuli cultivars (Table 16.10). 
The parents, F and F generations and F progenies of 
the cross P-4151-1 1-715 and P~ oonulation~ (9-10 rows 
each) of P-992 x K-468, NFC-2hn x Rr-201, D-2202-2 x Pant 
c-114 and P-992  x Rabat were evaluated for stunt resistance 
at Hissar. There was considerable mortalitv due to wilt, 
the stunt incidence was variable and the entries were 
bulked for further tests in 1081-82. 


Table 16.7. Characteristics of,wilt resistant entries in Preliminary 






























Table 16.10.  Crosses made f o r  s t u n t  r e s i s t a n c e  1980181 
I C 
number Cross 
Coil-127 x L-550 
Coll-327 x Pant C-114 
C011-327 x RC-209 
Coll-327 x ICCC-24 
Coil-327 x ICCC-25 
Coil-327 x ICCC-26 
Coll-327 X ICCC-27 
C ~ l l - 3 2 7  X WR-315 
ASCOCHYTA RLTGHT 
we made 81 crosses of L-550, Pant C-114 and BC-209 on to 31 
desi germ~lasm lines fpund resistant at TCARDA in 1979-QO 
(Table 16.11). The 3 1  desi lines were simultaneouslv eva- 
luated at Islamabad in Pakistan in order to identify those 
resistant to A s c a c h y t a  in areas of the Indian subcontinent 
where the didease is endemic. 1.k also made 3 9  crosses 
involving A s c o c h y t a  blight resistant kabuli and intermediate 
seed tpes identified at ICARDA, mainlv with L-55" and Pant 
C-114 (Table 16.12) . 
Four F2s of crosses made in 1979-50 and Fls advanced in 
Kashmir involving genotvpes found resistant to A s c o c h y t a  in 
the ~lant DroDagator at Fyderabad were sown at Hissar and 
harvested as bulks for further tests. 
COMBINED FESISTANCE 
we advanced 10 Fls made to combine wilt and stunt resistance 
and 4 for A s c o c h y t a  and stunt resistance in the off-season 
nursery in Kashmir . 
These were sown in non replicated   lots of 20 to 40 rows 
each at Hissar and bulk harvested. 
Table 16.11. Crosses  o f  Ascochyta b l i g h t  r e s i s t a n t  des i  types  on t o  
1,-550, Pant G-114 and BG-209 in  1980/81, 
Cross No. Cross  No. 
800585 I.-550 x P-60-1 800633 Pant G-114 x P-1279-2 
800586 L-550 x P-74 800634 Pant G-114 x P-1308 
800587 1,-550 x P-221 800635 Pant C-114 x P-1343-1 
800588 L-550 x P-228 800636 Pant G-114 x P-1441 
800589 1,-550 x P-,358-1 800637 Pant G-114 x P-1443-3 
800590 L-550 x P-479 800638 Pant G-114 x P-1469-1 
800591 L-550 x P-502-1 800639 Pant G-114 x P-1496-1 
800592 L-550 x P-601 800640 Pant G-114 x P-1506-5 
800593 L-550 x P-630-2 800641 Pant G-114 x P-1588 
800594 L-550 x P-631 800642 Pant G-114 x P-1596 
800595 I,-550 x P-633 800643 Pant G-114 x P-1605 
800596 1,-550 x P-906 800644 Pant G-114 x P-1714-1 
800597 L-550 x P-1004 800645 Pant  G-114 x NEC-130 
800598 L-550 x P-1034 800646 Pant G-114 x NFC-1431 
800599 1,-550 x P-1098 800647 RG-209 x P-60-1 
800600 1.-550 x P-1252-1 800648 RC-209 X P-74 
800601 L-550 x P-1279-1 800649 BG-209 x P-221 
800602 L-550 x P-1279-2 800650 RG-209 x P-228 
800603 L-550 x P-1308 800651 BG-209 x P-358-1 
800604 L-550 x P-1343-1 800652 RG-209 X P-479 
800605 1,-550 x P-1441 800653 BG-209 x P-502-1 
800606 L-550 x P-1443-3 800654 RG-209 x P-601 
800607 L-550 x P-1469-1 800655 RG-209 x P-630-2 
800608 L-550 x P-1496-1 800656 RG-209 x P-631 
800609 L-550 X P-1506-3 800657 RC-209 x P-633 
800610 L-550 x P-1588 800658 RG-209 x P-906 
800611 L-550 x P-1596 800659 RG-209 x P-1004 
800612 L-550 x P-1605 800660 86-209 x P-1034 
800613 1,-550 x P-1741-1 800661 RG-209 X P-1098 
800614 L-550 x NEC-130 800662 RG-209 x P-1252-1 
800615 L-550 x NEC-1431 800663 RG-209 x P-1279-1 
800616 Pant G-114 x P-60-1 800664 BG-209 x P-1279-2 
800617 Pant  C-114 x P-74 800665 BC-209 x P-1308 
800618 Pant G-114 x P-221 800666 BG-209 x P-1343-1 
800619 Pant G-114 x P-228 800667 RG-209 x P-1441 
800620 Pant C-114 x P-358-1 800668 BC-209 x P-1443-3 
800621 Pant C-114 x P-479 800669 BG-209 x P-1469-1 
800622 Pant G-114 x P-502-1 800670 BC-209 x P-1496-1 
800623 Pant G-114 x P-601 800671 RG-209 x P-1506-3 
800624 Pant G-114 x P-630-2 800672 BG-209 x P-1588 
800625 Pant G-114 x P-631 800673 BG-209 x P-1596 
800626 Pant G-114 x P-637 800674 BG-209 x P-1605 
800627 Pant C-114 x P-906 800675 BG-209 x P-1741-1 
800628 Pant G-114 x P-1004 800676 RG-209 x NEC-130 
800629 Pant C-114 x P-1034 800677 RG-209 x NEC-1431 
800630 Pant  1;-114 x P-1098 
800631 Pant  G-114 x P-1252-1 
800632 Pant  G-114 x P-1279-1 
Table  16.12.  Crosses  made i n  1980/81 invo lv ing  Ascochyta 









































Pant G-114 x TLC-391 
Pant G-114 x I1,C-194 
P a t  G-114 x TLC-220 
P a t  C - 1 1 4  x 1I.C-249 
P a t  G-114 x ILC-76 
Pant G-114 x ILC-1695 
Pant G-114 x ILC-1617 
Pant G-114 x TLC-1675 
Pant C-114 x ILC-1619 
Pant C-114 x TIC-482 
Pant G-114 x ILC-484 
P a t  G-114 x TIC-404 
Pant G-114 x ILC-1407 
P a t  (7-114 X ILC-236 
P a t  G-114 x ILC-1284 
Pant G-114 x I1,C-1287 
Pant G-114 x 1I.C-1305 
P a t  C-114 x ILC-1276 
Pant G-114 x ILC-1331 
Pant G-114 x ILC-202 
1,-550 x ILC-194 
L-550 x 1I.C-210 
1,-550 x 1T.C-249 
L-550 x ILC-1695 
L-550 x IK-1617  
L-550 x ILC-1675 
L-550 x ILC-%I9 
I,-550 x ILC-482 
L-550 x ILC-484 
L-550 x ILC-404 
L-550 x ILC-1407 
L-550 x TLC-236 
L-550 X ILC-1254 
I,-550 x 1LC-1287 
I,-550 x ILC-1305 
L-550 x 1I.C-1276 
1,-550 x ILC-1331 
L-550 x ILC-202 
P R R - 1  X ILL-16430 
PROJECT 1 7  : BREEDING FOR REDUCED SUSCEPTIBILITY TO H E L T J T H T : ;  
OBJECTIVE : To incorpora te  r e s i s t a n c e  t o  H e l i o t h i s  i n t o  
improved agronomic backgrounds of de s i  and 
kabu l i  t ypes .  
INTRODUCTION 
Breeding f o r  reduced s u s c e p t i b i l i t y  t o  H e l i o t h i s  pod borer 
cont inued mainly a t  Hyderabad, where damage by the  pe s t  i s  
more s e v e r e .  The p r o j e c t  proceeds i n  c lose  cooperat ion between 
t he  breeders  and en tomologis t s .  New sources of r e s i s t a n c e  
i d e n t i f i e d  by t h e  entomologist  and o t h e r s  i n  which reduced 
damage have been confirmed were incorpora ted  i n  t he  breeding 
program, and F1 t o  F3 genera t ions  of e a r l i e r  c rosses  were 
screened a g a i n s t  pod b o r e r .  Studies  of t he  con t r i bu t i on  of 
pod bo re r  t o  genotype x environment i n t e r a c t i o n s  were i n i t i a t e d  
I n  subsequent d e s c r i p t i o n s ,  l i n e s  e x h i b i t i n g  reduced suscep t i -  
b i l i t y  w i l l  be r e f e r r e d  t o  a s  'low b o r e r '  l i n e s .  
HYBRIDISATION 
The pa ren t s  used and c ro s se s  made i n  breeding f o r  reduced 
s u s c e p t i b i l i t y  t o  H e l i o t h i s  a r e  shown i n  Tables 1 7 . 1  t o  1 7 . 3 .  
They included a  6 x 6 d i a l l e l  among low borer  d e s i  l i n e s  t o  
improve e x i s t i n g  l e v e l s  of r e s i s t a n c e  (Table 17 . l )  ; a 4 x 4 
d i a l l e l  among low borer  kabul i  l i n e s  (Table 1 7 . 2 ) ;  and 18 f u r t h e r  
c rosses  between adapted and low borer  l i n e s  (Table 1 7 . 3 ) .  
Table 17.1. Parents used in 6 x 6 desi diallel to combine sources of 
HeZiothis resistance, and their pedigrees. 
- -  - - - - -- - - -- 
ICC/IC No. Pedigree 
F1 GENERATION 
Crosses made i n  1979180 involv ing  low borer  l i n e s  were mu l t i p l i ed  
i n  t he  of f - season  i n  Kashmir o r  under r a i n  s h e l t e r s  a t  Hyderabad. 
They included 6 c ro s se s  among low and high bo re r  s e l e c t i o n s ,  13 
between low bo re r  and adapted l i n e s  and 5 three-way crosses  
involv ing  d i s ea se  r e s i s t a n t  pa r en t s  (Table 1 7 . 4 ) .  
Table 17.2. Parents used in 4x4 kabuli diallel to combine sources 
of HeZiothis resistance, and their pedigrees. 




HeZiothis resistant lines 




































































H-208 x BEG-482 
GW-5/7 X H-223 
P-386 
GRAM- 2 1 
G-130 x P-5409 











L-550 x CP-66 
CRIC-35380 
GL-645 
Table 17.4. Numbers and pedigrees of crosses involving low borer lines 
made in 1979180. 
-- -- -  
IL No. Pedigree 
ICC-7770-EB-EB X C-235-EB-EB 
ICC-7770-EB-EB x ICC-4767-EB-EB 
ICC-7770-EB-EB x ICC-1981-EB-EB 
C-235-EB-EB X ICC-4767-EB-EB 
C-235-EB-EB X ICC-1981-EB-EB 
ICC-4767-EB-EB x ICC-1981-EB-EB 
ICCC-4 x ICC-506-EB-EB 
ICCC-6 x ICC-1381-EB-EB 
ICCC-8 x ICC-3340-EB-EB 
Phule G-3 x ICC-2793-EB-EB 
Pant G-114 x ICC-3316-EB-EB 
P-324 x ICC-7770-EB-EB 
P-326 x G-130-EB-EB 
ICCC-17 x IC-7339-3-3-1H-B-EB 
ICCC-18 x IC-731-9-2-B-EB 
P-9847 x ICC-5264-EB-EB 
NEC-34 x ICC-5264-EB-EB 
L-534 x ICC-5264-EB-ER 
P-9800 x ICC-5264-EB-EB 
(ICC-506-EB-EB x ICC-1381-EB-EB) x WR-315 
(ICC-506-EB-EB x ICC-3316-EB-EB) x P-1353 
(ICC-1381-EB-EB x ICC-3316-EB-EB) x CPS-1 
(ICC-3316-EB-EB x ICC-7770-EB-EB) x T-3 Gwalior 
(ICC-506-EB-EB x ICC-7770-EB-EB) x T-3 Gwalior 
Six F s  of a  4 x 4 d i a l l e l  among low and high borer l i ne s  
made i n  1939180 were sow, i n  i n sec t i c ide - f r ee  conditions i n  the 
main season a t  Hyderabad i n  a  randomised block design with three 
r e p l i c a t e s .  The p l o t  s i z e  was 1 row 4 m long and 60 cm apa r t .  
The percentage of pods damaged by pod borer and the weight of 
seed were determined fo r  each p l a n t .  The data  a r e  summarised 
i n  Tables 17 .5  to  1 7 . 7 .  
There were s i g n i f i c a n t  differences among en t r i e s  for  a l l  
characters  (Table 17 .5)  . The two low borer parents ,  ZC-7770-EB-EB 
and C-235-EB2, showed s ign i f i can t ly  lower pod damage than 
IC-4767-EB2 and IC-1981-EB-EB (Table 1 7 . 6 ) .  
Both GCA and SCA e f f e c t s  were s ign i f i can t  fo r  a l l  charac- 
t e r s .  For t o t a l  pods and seed y i e l d ,  SCA e f f e c t s  were s imi la r  t o  
or  grea te r  than GCA e f f e c t s  bu t  for  percentage damage GCA e f f ec t s  
were g r e a t e r ,  ind ica t ing  a  predominance of addi t ive  genetic variance 
f o r  t h i s  charac te r .  Both the low borer  parents were good combiners 
f o r  reduced pod damage (Table 17.7)  and C-235-EB2 for  improved 
Table 17.5. Mean squares from the  analys is  of variance and fo r  GCA 
and SCA e f f e c t s  i n  4 x 4 d i a l l e l  t r i a l  a t  Hyderabad, 
1980/81. 
Total  % damaged Seed y ie ld  
pods pods g/plot  
Replicates 2 1535,, 39.3,, 50.1,, 
Entries 9 4068 149.4 168.0 
Error 18 400 14.1 17.7 
Error 18 133 4.7 5.9  
Table 17.6. Total number and % damaged pods and seed y i e ld  i n  parents 
and F1s of 4 x 4 d i a l l e l  a t  Hyderabad, 1980/81. 
Total  % damaged Seed y ie ld  
pods PO& g/plot  
C.D. 
Table  1 7 . 7 .  G C A  and S C A e f f e c t s  f o r  t o t a l  number and % damaged pods and 
seed y i e l d  f o r  p a r e n t s  and F l s  of 4 x 4 d i a l l e l  a t  Hyderabad, 
1980/81. 
- 
F1 "Parents  T o t a l  % damaged Seed y i e l d  
pods pods ( g / p l o t )  
S .E.  G C A  
S.E.  SCA 
seed y i e l d .  The c r o s s ,  IC-4767-EB2 x IC-1981-EB-EB, showed good 
s p e c i f i c  combining a b i l i t y  f o r  t o t a l  pods and seed y i e l d  and for  
reduced bo re r  damage. Other sca  e f f e c t s  d id  not  d i f f e r  s i g n i f i -  
can t ly  from ze ro .  
F2 GENERATION 
F ene ra t ions  of  c ros ses  involv ing  low bore r  l i n e s  made i n  
167i179 and 1979180 were sown as  non-repl ica ted  p l o t s  under 
i n s e c t i c i d e - f r e e  condi t ions  a t  Hyderabad. S i x  of  these were 
d i a l l e l  combinations of  4  low borer  pa ren t s  made i n  1978179 
(Table 17 .8 )  and these  were a l s o  sown p ro tec t ed  wi th  i n s e c t i c i d e  
t o  compare s e l e c t i o n  i n  the  two s i t u a t i o n s .  The o the r s  were 
mainly crosses  among low bore r  o r  between low borer  and adapted 
l i n e s  made i n  1978179 and 1979180 (Tables 17 .9  and 1 7 . 3 ) ,  the 
l a t t e r  group having been mi l l t ip l ied  i n  t he  o f f  -season.  
In  the  unprotec ted  d i a l l e l  s e t ,  percentage borer  damage 
and seed y i e l d  were recorded f o r  25 s i n g l e  p l a n t s  s e l ec t ed  
v i s u a l l y  f o r  low and 10 s e l e c t e d  f o r  h igh  bo re r  damage, from 
each popula t ion .  Those s e l e c t e d  v i s u a l l y  f o r  low damage had 
s i g n i f i c a n t l y  lower percentage of damaged pods than those se l ec -  
t ed  f o r  h igh  damage (Table 17 .10)  i n d i c a t i n g  the  .e f fec t iveness  
Table 17.8. Numbers and pedigrees of F2s of a 4 x 4 diallel cross of 
low borer lines made in 1978179. 
IC No. Pedigree 
Table 17.9. Numbers and pedigrees of crosses involving low borer 
lines made in 1978/79. 
IC No. Pedigree 
78292 ICC-7770-ER-EB x ICC-4767-EB-EB 
78293 IC-7339-3-3-1H-B-EB x ICC-1981-EB-EB 
78294 ICC-3928-EB-EB x G-130-EB-EB 
78295 ICC-4767-EB-EB x G-130-EB-EB 
78296 BG-203 x ICC-3340-EB-EB 
78297 H-208 x ICC-3340-EB-EB 
78298 ICC-3340-EB-FB x ICCC-4 
78301 ICC-5264-EB-EB x K-4 
78302 BG-203 x IC-731-9-2-B-EB 
78304 Annigeri x IC-731-9-2-B-EB 
78305 H-208 x IC-731-9-2-B-EB 
78306 IC-731-9-2-B-EB x ICCC-4 
78307 IC-731-9-2-B-EB x 1CCC-1 
78308 Pant G-118 x IC-7559-EB-ER 
78311 Chafa x IC-731-9-2-B-EB 
Table 17.10. Mean percentage borer damage and seed yields and their standard 
errors of plants selected for low (LB) and high (HB) borer dam- 
age under insecticide-free conditions from F2 populations of a 
4 x 4 diallel series of low borer parents, 1980/81. 
borer damage Seed yieldlplant (g) 
IC No. L B HB L B HB 
Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
Mean 5.1 16.1 27.8 24.4 
of t he  v i s u a l  s e l e c t i o n .  There was much g rea t e r  va r i a t i on  among 
those s e l e c t e d  f o r  low bo re r  damage and t he re  were many s ing l e  
p l a n t s  with none o r  very few damaged pods. Seed y i e ld s  did not 
d i f f e r  s i g n i f i c a n t l y  though they were always s l i g h t l y  higher  
among p l a n t s  s e l e c t e d  f o r  low borer  damage. The progenies w i l l  
be  sub j ec t ed  t o  f u r t h e r  sc reen ing  i n  1981182. 
I n  t he  p ro t ec t ed  s e t ,  F u s a r i u m  w i l t  caused considerable  p lan t  
m o r t a l i t y  and su rv iv ing  p l a n t s  were bulk harves ted  f o r  f u r the r  
s e l e c t i o n  i n  1981182. 
I n  t h e  o t h e r  F2s percentage borer  damage and seed y i e l d  were 
recorded f o r  s i n g l e  p l a n t s  s e l ec t ed  v i s u a l l y  f o r  low and 7 t o  8  
s e l e c t e d  f o r  h igh  bo re r  damage i n  each populat ion i n  i n sec t i c ide -  
f r e e  cond i t i ons .  As wi th  t he  d i a l l e l  s e t  t h e r e  was s i g n i f i c a n t l y  
lower percentage bo re r  damage among p l an t s  s e l e c t e d  v i sua l l y  for  
low damage than among those s e l ec t ed  f o r  h igh  damage (Table 17.11) 
confirming the  e f f e c t i v e n e s s  of v i sua l  s e l e c t i o n .  In gene ra l ,  
percentage bo re r  damage was higher  than i n  t he  d i a l l e l  perhaps 
r e f l e c t i n g  t h e  use of only one low borer  paren t  i n  each cross  
combination, the  o t h e r  being adapted but  s e l e c t e d  p r inc ipa l l y  
under p ro t ec t ed  cond i t i ons .  Again t he  low bo re r  s e l ec t i ons  were 
u sua l l y  h igher  y i e ld ing  than those s e l e c t e d  f o r  high damage but 
t he  d i f f e r ences  were small  and non - s ign i f i c an t ,  The pro en ies  
w i l l  be grown under i n s e c t i c i d e - f r e e  condi t ions  i n  19811 2 f o r  
f u r t h e r  s e l e c t i o n .  
I 
F3 GENERATION 
One hundred and twentyone F3 progenies of 7  of the  crosses  made 
i n  1978179 and s e l e c t e d  from F2 populat ions i n  1979180 were sown 
i n  i n s e c t i c i d e - f r e e  condi t ions  a t  Hyderabad. Eight  were se lec ted  
f o r  high bo re r  and 113 f o r  low borer  damage. The p l o t  s i z e  was 
2 rows, 4  m long and 60 cm apar t  and Annigeri was sown a f t e r  every 
10 progenies  as  a  s u s c e p t i b l e  check. Percentage borer  damage and 
weight of seed were es t imated  from 10 p l an t s  i n  each p l o t .  
Mean percentage pod damage i n  Annigeri ranged from 14 .1  t o  
21.2 w i th  an o v e r a l l  mean of 17.29 2 2.79 (Table 17 .12 ) .  For the 
progenies  t he  range was 2 . 6  t o  33 .8%.  The c o r r e l a t i o n  between 
pod bo re r  damage i n  the  F2 p l an t s  s e l e c t e d  i n  1979180 and the F3 
progenies  was low bu t  p o s l t i v e  and s i g n i f i c a n t  (r = 0 .26 ,  
P < 0 . 0 1 )  sugges t ing  a t  l e a s t  some degree of r e l a t i o n s h i p  
between the  two y e a r s .  
There was no c o r r e l a t i o n  between seed y i e l d s  i n  the two 
y e a r s .  Seed y i e l d s  were much lower i n  1980181 than i n  1979180, 
probably due t o  t h e  low moisture condi t ions  i n  1980181, i n  which 
yea r  t h e r e  was a  reasonably high p o s i t i v e  c o r r e l a t i o n  ( r  = 0.471 ,  
P < 0.001)  between seed y i e l d  and matur i ty  s c o r e ,  showing t h a t  t he  
e a r l i e r  maturing l i n e s  gave h igher  y i e l d s .  There was no co r r e l a -  
t i o n  between bo re r  damage and seed y i e l d  i n  e i t h e r  year and no 
c o r r e l a t i o n  between bo re r  damage and matur i ty  sco,re i n  1980181. 
Se lec ted  l i n e s  w i l l  be sown i n  1981/82 f o r  f u r t h e r  s e l e c t i o n .  
Table 1 7 . 1  1 .  Mean % borer  damage and seed y i e l d s  and t h e i r  standard e r r o r s  
o f  p l a n t s  se lec ted  f o r  low (LB) and h igh  (Ha) borer  damage 
under i n s e c t i c i d e - f r e e  cond i t i ons  from F populat ions o f  
crosser  i n v o l v i n g  low borer  l i n e r ,  1980/81. 
Z borer  damage Seed y i e l d / p l a n t  (g )  
I C  No. L B H 0 LB HE - - 
No. Mean S . D .  Mean S . D .  Mean S.D .  Mean S . D .  
M e a n  
S . D .  of  mean 
Table 17.12.  Mean percen tage  b o r e r  damage and seed y i e l d s  o f  F2 s i n g l e  
p l a n t s  i n  1979/80 and t h e i r  F progen ies  i n  1980/81. 3 
1979180 1980/8 1 
I C  No. % b o r e r  Seed % b o r e r  Seed M a t u r i t y  
damage y i e l d  damage y i e l d  score*  
( g / p l a n t )  ( g / p l a n t )  
Contd . . . .  Table 17.12. 
1979/80 1980/8 1 
IC No. % bo re r  Seed % bo re r  Seed Matur i t y  damage y i e l d  damage y i e l d  score*  
( g / p l a n t )  ( g l p l  a n t )  
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REPLICATED TRIALS 
Three t r i a l s  of e i g h t  e n t r i e s  and Annigeri a s  a  s u s c e p t i b l e  
check were grown i n  i n s e c t i c i d e - f r e e  and p ro t ec t ed  condi t ions  
i n  order  t o  i n v e s t i g a t e  t h e  i n t e r a c t i o n s  between genotypes and 
i n s e c t i c i d e .  The e n t r i e s  were separa ted  according t o  matur i ty  
and each t r i a l  included 4 low bo re r  and 4  h igh  y i e ld ing  l i n e s  
from t h e  breeding program, s e l e c t e d  under i n s e c t i c i d e  p r o t e c t i o n .  
The e a r l y  and medium dura t ion  t r i a l s  were sown a t  Hyderabad a s  
balanced l a t t i c e  squares w i th  4 r e p l i c a t e s  and p l o t s  of 6 rows 
4 m long and 60 cm a p a r t ;  and the  long du ra t ion  t r i a l s  a t  Hissar  
wi th  t h e  same design and p l o t  s i z e s  except t h a t  due t o  space 
l i m i t a t i o n s  t h e  i n s e c t i c i d e - f r e e  t r i a l  was a  randomised b lock .  
In t he  t r i a l s  a t  Hyderabad percentage pod bo re r  damage 
was es t imated  from 6 p l a n t s  from each p l o t  and records were 
taken of  days t o  f l ower ing ,  days t o  matur i ty  and seed y i e l d s .  
In  t he  p ro t ec t ed  s h o r t  du ra t ion  t r i a l  two of t he  low bo re r  
e n t r i e s  ICC-506-EB4 and IC-738-8-1-1P-BP-2EB s u f f e r e d  severe  
p l a n t  m o r t a l i t y  due t o  w i l t  and were excluded from the  a n a l y s i s .  
The r e s u l t s  a r e  summarised i n  Tables 17 .13  t o  1 7 . 1 5 .  
A t  Hyderabad, i n  both dura t ion  groups,  seed y i e l d s  were 
lower i n  t h e  p ro t ec t ed  than i n  t he  unprotected t r i a l s  (Tables 
17.13 and 17.14), bu t  t h i s  was un re l a t ed  t o  borer  damage which was 
much lower and h ighly  v a r i a b l e  under p ro t ec t ed  cond i t i ons .  I n  
t he  s h o r t  d u r a t i o n ,  unprotected t r i a l  t he re  was a  s i g n i f i c a n t  
nega t ive  c o r r e l a t i o n  between seed y i e l d  and percent  borer  
damage ( r  = - 0 . 5 6 ,  P < 0 .01 )  but  not  i n  the  o t h e r  t r i a l s .  
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Mean 65.8 112.4 1638 975 15.0 1.84 
C.D. 1.60 1 . 5 9  3 4 . 8  135.6 1.62 2.58  
C.V. 1.7 1 .0  4.2 9,s 21.6 86.0 
For both du ra t ion  groups t he re  were s i g n i f i c a n t  i n t e r ac t ions  
between genotypes and i n s e c t i c i d e  p ro t ec t ion  f o r  seed y i e ld s  and, 
i n  t h e  s h o r t  du ra t ion  group,  f o r  borer  damage (Table 17 .15)  . 
Among both du ra t ion  groups,  i n  unprotected condi t ions  t he  h ighes t  
y i e l d s  were obta ined  from the  "low borer"  l i n e s  and those which 
had been developed under i n s e c t i c i d e  p r o t e c t i o n ,  i nd i ca t ing  the 
importance of s e l e c t i o n  under unsprayed condi t ions  f o r  t h e ,  
l a r g e l y  unpro t ec t ed ,  f a rmer ' s  c rop .  Annigeri gave the h ighes t  
y i e l d s  i n  both p ro t ec t ed  t r i a l s  and i n  t h e  medium dura t ion ,  
unprotected t r i a l  where i t s  s h o r t e r  du ra t ion  gave i t  a  marked 
advantage over medium dura t ion  genotypes i n  t h i s  r e l a t i v e l y  dry 
season bu t  i n  t h e  s h o r t  d u r a t i o n ,  unprotected t r i a l  i t  was only 
s i m i l a r  y i e l d i n g  t o  the  breeders  ' m a t e r i a l s .  
The t r i a l s  a t  Hissar  were badly damaged by A s o o n h y t a  b l i g h t  
and B o t r y t i s  gray mold and r e l i a b l e  y i e l d  and pod damage da ta  
were not  ob ta ined .  
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